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This contract was initiated (1) to acquire simultaneously CH~53A heli-
copter noise and rotor airloads data for impulsive and nonimpulsive

flight conditions and (2) to correlate thess data with noise and airload
prediction methods. More specifically, knowing the airloads and the
associated noise levels, an acoustic analysis -eveloped under a previous
contract was modified with the hope of being able to predict the occurrence
of impulsive rotor noise. A marked improvement in the ability to make
acoustic predictions during the design of a new helicopter waa expected.

From this and earlier studies, the consensus is that impulsive rotor noise
is not severe amplitude-modulated broadband noise, but ordered rotational
noise rich in higher harmonic content. Consequently, the ability to pre-
dict the occurrence of impulsive rotor roise requires considerable knowl-
edge of the high-frequency airload content. Exilating rotor airloads
analyses are adequate for investigations of rotor and fuselage dynamics,
but they are sorely lacking in defining the higher harmonics of airloads
neceasary for detailed acoustic analyses. However, before this study was
initiated, it was believed that knowledge of the chordal airload distri-
bution could compensate for the lack of high-frequency airloads data.
Results of this study do show that knowing the chordal airload distribu-
tion enhances prediction accuracy of the lower harmonics of rotational
noise. However, knowing the chordal airload distribution, the analysis
remaing incapable of predictinr *he higher rotational noise harmonics
characteristic of impulsive rotur noise. Gonsequently, it would appear
reagonable to conclude that, with or without the airloads known, thia
analysis cannot predict the occurrence of impulaive rotor noilse. However,
an analysis such as the one reported herein does have the potential for
predicting the occurrence of impulsive rotor noise; but to succeed, major
advances in modeling the rotor wake and accounting for rotor blade/vortex
wake interactions and compressibility effects are needed. Solutions to
these needs cannot be anticipated in the near future.

Thig program was conducted under the technical direction of Mr. Joseph
H. McGarvey of the Reliability and Maintainability Division of this
Directorate.
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ABSTRACT

Results of g study of helicopter rotor impulaive noise (RIN) are presented
in this report. Rotor noise, together with rotor blade dynamic and pres-
gure data, was measured during hover and cruise of a CH-53A helicopter

for "se in a correlation studv of calenlatad snd maszusca oise. In addie
tion, the rotor rotetional noise analysis described in U, §. Army Aviation
Materiel Leboratories (USAAVLABS) Technical Report T0-1B wag modified to
redure computation time and Lo include blade flapping and coning motions.
The inclusion of these motions, however, is shown to have little effect on
the predicted noise.

Correlation of calculated and measured noige harmonic amplitudes is gener-
ally within 5 dB through the third hermonic at distances less than 1000
feet in front of the helicopter. Waveform correlation of calculated and
meesured time histories of acoustic pressure is good. RIN is identified

a8 being primarily a rotational noige phenomenon, ovdered at the blade pag-~
5age frequency and its harmonics, rather than amplitude modulated broad-
band noigse. Hover RIN is shown to be due to vortex interference (blade/
wake interaction RIN), while cruise RIN is shown to be due to the combina-
tion of acougtic effects of a high subsonic tip Mach number on wave propa-
gation and blade drag, and is herein referred to as advancing blade RIN.
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FOREWORD

The work reported herein was performed by Sikorsky Aircraft, Division of
United Aircraft Corporation, under contract DAAJ02-69-C-0025, Task
1F162204A14235, for the Eustis Directorate, US Army Air Mobility Research
and Development Laboratory, Fort Eust’'s, Virginia. Portions mf the dnty
colleetion and analysis Lasks were pe-formed by H. R. Mull ind Associates,
Wilton, Connecticut. The work was carried out under the tochnical cogni-
zance of Mr. Joseph McGarvey of the Eustis Directorate, UGAAMRDL steff.
Sikorsky Aircraft personnel directly associated with the projJect included
Mr. W. E. Bausch, Mr. C. L. Munch, Mr R. G. Schlegel and Mr. J. J.
DeFelice., H, R. Mull and Associates personnel directly involved Included
Mr. H. R. Mull, Mr. J. Dunmore, and Mr. A. Smardin.
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1.0 INTRODUCTION

Over ine past several years,nolse generated by nll types of aireraft hoe
become a sowrce of increasing concern in military as well as civil appli-
cationus. The civil operator is concerncd with communiity acceptance (or
tolerance) of the vehicle so that it may be used near or in popuration
centers; the military operator is concerned with the aural detectability

i of the vehicle in an effort to improve its survivabiiity and combat <[fee-
L tiveness.

o The helicopter, because of its unique operational capabilities and the re-
g quirements placed upon it, is a prime candidate for nois: studies. The
past few years have seen the iInitiation and completior of many helicopter
noise studies, both theoretical and experimental, to 3dentify and quantify

the mechanisms by which the noise is generated, propagsted, ani received
. and to find the means to reduce it.

The helicopter generates noise of both mechanical and aerodynemic origin.
Mechanical noise, such as that due to the gearboxes, bearings, hydraulic
systems, etc., is in most cases imporcant only at locations near the heli-
copter. Of the aerodynamic sources, such as the mein and tail rotors and
ihe engine compressors, main rotor generated impulsive noise (when it
occurs) can be by far the most predominant noise, exceeding even piston
engine exhaust noise (as has been shown recently by Cox and Lynn, Refer-
f ence 1). While the other merodynamic sources of helicopter noise (rotor
| rotational noise, rotor vortex noilse, turbine engine compressor noise, ete.)
have been studied in quite some detail during the past few years, rotor
impulsive noise has been generally referred to as & urigue and separate
phenomenon eand has been largely ignored until very recently. The study re-
ported herein seeks to experimentally identify the mechanism(s) which
. produce(s) rotor impulsive noise (RIN), to determine whether this noise is
primarily rotationael noise or amplitude modulated broadband noise, and to
determine whether present theory can accurately predict this type of noise,

T T

. The study has been broken down into three phases: (1) tlight test, (2)

- data reduction, and (3) analysis and correlation. During the flight test
phase simultaneous measurements of rotor blade airloads and moticons, air-
craft operating parameters, and external noise on the ground were made on

a CH-53A helicopter for hover and several forward cruise speeds. In addi-
; tion, internally mounted directional microphones were placed against the

: windows on opposite sides of the cabin to determine the azimuthal locations
of the rotor blades at the instant impulsive noise was generated.

o The data reduction phase involved reducing the meagured aerod-namic and

. acoustic data into useful forms. Rotor blade differential p: -ssures were
reduced to harmonics of 1 per rev for use in the noise prediction program
and to time history pressure plots for correlation with the predicted
external time historieg and internal noise data. A real-time, narrow
bandwidth spectrum analyzer reduced the measured external noise into

amplitude-vs-frequency plots at specified intervals along the flight path
for cruise and averaged spectra at several hover positions. External

T AT

[

-
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noise was also reduced to cctave band time histories during flyover  and
to octave band spectra at twelve azimuth locations in hover.

During the analysis and correlation phase, the measured aerodynamic and
acoustic data were used to determinc the locations in the rotor disk where
impulsive rotor noise is generated during hover and cruise rlighnt.

In addition, moiifications were made to the rotational noise prediction
program to include the effects of rigid body blade flapping .nd rotor shaft
tilt, and to produce a time history of acoustic pressure at specific field
points (Appendix I). This program was then used to predict the radiated
noise using measured airloads as well as airloads predicted by the classi-
cal helicoidal wake analysis for correlation with noise measured at the
ground station.
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2.0 ROTOR IMPULSIVE NOLSE {RIN) GENLRAT;Oj
RIN, when it occurs, is the most signific
hoise gources. RIN (or "blade slap", "thump", “"crack", "pop", ete., de-
pending upon its intensity and pulse shape) can be observed on both single-
and multiple-rotor helicontere depending Miwarily upon the flight condi~
tions and aircraft configuration. Because of the unique character and low
fundamental frequency (fundamental blade pagsage frequency) of RIN,
machiles experiencinyg il can usvally be detected at greater distances than
similar, Jonimpulsive noise—generating helicopters. Furthermore, heli-

copters exhibiting RIN are more annoying then those without this type of
noise (Reference 5).

ent and annoying of all helicopter

Several investigetors (References 1 through 3) have postulat-ad that the
observed character of impulsive nolse from rotors is due to
modulation of broadb~nd noise. While this phencuenon can be observed

during RIN conditions, it is highly unlikely that it is the sole cause of

the impulsive type waveforms which are observed by the ear to be impulsive
noiee.

RIN ,occurring at the fundamental rotor blade passage freguency,
1ly a harmonic phenomenon, and its origin appears to be ordered ro
noise rather then random broadband noise. A Fourier analysis of periodic
impulsive noise produces a frequency spectrum with very high harmonic
content and relatively 1little amplitude decay with frequency. This has
recently been demonstrated analytically by Lowson and Ollerhead (Reference
4) and Leverton (Reference 5), and experimentally by King and Schlegel
(Reference 6). King end Schlegel fou.. !“ai during nonimpulgive foﬁee
conditionss blade airloading harmonics decay approximately as 1/x 1% to

l/Al'6 while during impulsive noise conditions the airlosds decay asbout as

l/AO 6 (A = airload harmonic order). The lnerewsed high frequency airload-
ing harmonic levels for the impulsive noise case result in increased high
frequency sound harmonic levels, yielding the observed "slap". Further-
moresthe phasing of the sound harmenics is important in determining the
impulsive nature of the observed sound; for example, a harmonic spectrum
with harmonice phase shifted by, say, 90 degrees with respect to the fundg-
mental, may be more impulsive than one with all harmonics in phase. In a
recent paper, Sadler and Loewy (Reference T) indicate that the high fre-
quency content of RIN may be primarily associated with vortex {broadband)
noise. This, too, appears to be highly unlikely since vortex noise is
random in amplitude, frequency, and ghase. Consequently, it does not con-

tain the necessary harmonic content and phase coherence necessary to de-
fine an impulsive sound.

is primari-
tational

Classically, there have been thre
RIN postulated in the literature.
(Reference 5) as the following:

e main mechanisins for the generstion of
These are summarized by Leverton

1. Fluctuating forces due to blade/vortex intersection.
2. Fluctuating forces resulting from
blade.

Local shock wave formation on portions of the blade,

stalling and unstalling of the

severe amplitude
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The literature is in general agreement that the first is the primary source
on tandem~rotor machines and in some cases on single-rotor machines. The
secend mechanism, that due to stall effects, is generally losing support

as a probable slap mechanism. Leverton discusses the reasons ia scue
detail in Reference 5. To summarize, it is believed 1hat the stall process
is relatively slow and does not produce the sharp changes in loading
necessary to produce RIN. This is illustrated in Figure 1 (from Reference
5) where the stall duration is compared with a typical impulse duration on
the basis of azimutnol movement. The impulse location in the disk o
Figure 1 is purely arbitrary. The third RIN mechanism, that of local
shock formation due to high advancing tip Mach numbers, ls quite a complex
subject. However, as pointed out by Ollerhead and Lowson {Reference 8),
these shocks cannct propagate to an observer unless the blade actually

exceeds sonic velocity. This does not appear te be a primary mechanism
of RIN generation.

The only mechanism remaining to explain the occurrence of RIN is
blade/vortex interaction. This mechanism does not, however, explain the
oceurrence of RIN on single-rotor helicopters during high speed flight
where the observed "slap" is very intense as the helicopter approaches,
but rapidly de-reases as the helicopter passes overhead and retreats.
There must then be another mechanism which is responsible for this type of
RIN. Ollerhead and Lowson (Reference 8) indicate thab this phenomenon can
be explained as an acoustic effect due to increased tip speeds, and Arndt
and Borgman {Reference 12) show that compressibility effects may also con-
tribute. Thus,it appears there are two types of impulsive noise, defined
according to the mechanisms by which they are generated:

1. Blade/Wake Interaction RIN
2. Advancing Blade RIN

Before discussing these two types, & review of rotational noise theory is
presented.

2.1 REVIEW OF THEQORY

2.1.1 Rotational Noise

Several investigators (References 2, L4, 9, and 17 through 20) have de-
veloped theoretical methodsz for the prediction of rotor rotational noise.
The basic assumptions made vary from ocne to another, but all shculd
accurately predict the noise,presuming sufficient input data are available
Most of these methods involve an open-form iterative computer solution.
However, Lowson and Ollerhead made several additional simplifying assump-
tions which allowed them to develop a closed-form sclution for far-field
rotational noise in terms of Bessel functicns (Reference 4). For the
purposes of examining RIN, this solution is the least cumbersome and pr-
vides the necessary insight to the problenm.

Ollerhead and Lowson present the theo>ctical result for the sound pressure
amplitude of the mth sound harmonic due to the steady and fluctuating

4
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where the argument of Bessel functions is mBMy/r.

The force components (j.e.,am,, 8y

; Byes Dyps Pyps bAC) are defined by the
Fourier summations:

o0
Thrust T = AW + b
[v] =4+ E 2, [COSMY + b SINAY
A=t
Drag -
o[¥] = 2o * z : ,,McosMI/+ bmsun)\w
A=1 ’ )
Radial Components ®
c[y¢] = COSAY +
[#«J ae + e ¥ bM5|~>\¢
A=t

The important fact to note is that all loading harmonics contribute to the
noise radiated in each sound harmonic. Thus,it may be expected that in-
creased high frequency airlosding harmonics will cause increased levels of
all sound harmonics. Lowson and Ollerhead (Reference 4) have shown that

loading harmonics of order X are signiticant radistors into the mth
sound harmonic in the range

mal1-M] < x < mB[1+ ]

5




Thus, increased high-frequency airloads can be expected to increase the
higher sound harmonics more than the lower ones.

The effects of forward speed on the sound field can be acccunted for by re-
placing the term r in Equation 1 by r(1-M_) where M_ is the component of

hub translation Mach number in the direction of therobeerver (see I ‘ferences
% and 8). Tt must be remembered when meking this transformstion that both
r and M_ refer to the 'retarded' position of the helicopter; that is, the
actual positicn of the helicopter when the sound was generated. This sub~
stitution also enters the argument of the Hessel function term and can be
expected toc influence the directivity characteristics of the radiated

sound.

2.1.2 Impulse Characteristics

At this point it is necessary to exarzine the effects of harmonic amplitude
and phase on the overall waveform. An impulsive waveform consists of many
harmonicelly related frequencies whose amplitudes decay very slowly with in-
creasing harmonic frequency. Tris is illustrated in Figure 2 where an im-
pulsive and a nonimpulsive waveform are compared. This figure was prepared
by summing the first twenty harmonics agsuming only a sine component for
each harmonic, For the impulsive weveform, the amplitude of the harmonics
dropped off at the rate of 3 dB per octave from the level of the fundamen-
tal; for the nonimpulsive waveform, the decay rate was 10 dB per octave.
In order to emphasize the full potential :umulsiveness of the waveforms
selected, all harmonics were shifted 90° with respect to the fundamental.
It is readily apparent that the harmonic auplitudes determine the impulsive
or nonimpulsive character of the sound. A sharp impulse contains many high
amplitude harmonics, while a nonimpulsive sound contains relatively few
harmonics of significant amplitude.

Of equal importance in determining the impulsive or nonimpulsive character
of a waveform is the relative phasing between the harmonics. This was
shown subjectively by Fricke (Reference 10), vho found that the detect-
ability of a complex signal was a funetion of the relative phase between
components. The effect of phase on the waveform can be seen in Figure 3.
Here the more impulsive of the two signals is the impulsive waeform of
Figure 3 (90° phase difference), and the less impulsive waveform is cone-
structed by summing the same twenty harmonics but with ~3! herwmonics in
phase with respect to the fundamental. The effect of 1. =3+ ~~ ‘mpulsive-
ness is apparent.

2.2 BLADE/WAKE INTERACTION RIN

Returning now to the two fundamental types of RIN introduced in Section
2.0, blade/wake interaction RIN occurs when a blade passes through or
near a wake shed from a preceding blade or ancther blade in Jjuxta-
position. It results from the rapid pressure fluctuations on the blade
as it encounters the velocity variations in the shed wake (tip




Rl 2

vortex). Normally, single main rotor helicopters do not experience this

form of blade slap except during conditions of low inflow (e.g., autorota-

tive descent, low power descents, etc.) and certain transient maneuvers.

Recently, however, Clark and Leiper (Reference 11) showed that for multi-

bladed mingie rotors nnder hizh 2t coadiibluus in hover ana some forward ]

[

flight conditions, & shed tip vortex passes very close under the following
blade. In fact, in the presence of flapping or certain wind conditions
the vortex may actually pass through or over the following blade.
Blade/wake interaction RIN occurs on tandem-rotor helicopters primarily
when the shed tip vortices from one rotor pass through the other rotor;
thus, in many flight regimes 1t is & constantly occurring phenomenon.

The effect of high harmonic airloading (resulting from the sharp pressure
3 veriations on the blade) on the radiated sound was discussed briefly in

: Section 2.1.1. The specific effect of increasing the amplitude of the

. high airloading harmonics may be demonstrated with the aid of the technique
; presented by Lowson and Ollerhead (Reference 4). They found that in many
i cases it was possible to present the airload harmonic emplitude drop-off

; as approximately an inverse power law. That is, the amplitude of the ;th
1 i airloading harmonic is related to the first harmonic of loading by the

] relation Ly = L1A™", where L is a force (thrust, drag, radial component)
and k 1s a constant. Reference 4 indicates the value of k to be about"
2.0 for smooth inflow cases and suggests a value of 1.0 for rough running
cases, including blade slap. Reference 6 indicates that for severe RIN
conditions (blade slap), k should be closer to 0.6 (or 1.1 when corrected
for random loading effects, as discussed in Reference k).

Figure 4 (from Reference 4) demonstrates the effect of the airloading de-
cay laws on the sound harmonic amplitudes for the first twelve harmonics.
For a smooth inflow case (k = 2.5), the harmonics drop off at about ~9.5 dB
per octave, a rate which will produce the nopimpulsive waveform of

Figure 2 . If, however, the "rough running" value of 1.1 suggested by
King and Schlegel is used for k, the harmonics are of equal amplitude and
H produce the impulsive waveform of Figure 2, Thus, an airloading frequency
spectrum containing significant harmonic components to very high frequen-
cies due to blade/wake interaction will result in RIN.

Because of the way in which this type of RIN arises, namely, changing the

airloading harmonic distribution, the directionality associated with it
should not vary significantly from that expected for a similar non~slap

f § case. This hypothesis can be seen by examining Equation 1. The detailed

1 j directionality is determined by the Bessel functions which do not depend

: upon the value of the loading harmonics. Only the amplitude terms are

' affected by loading, However, when going to the blade slap cese, if the

{ radial components change proportionally more or less than do the thrust

] i and drag components, then gross changes in directionaliity may be expected.

L ( 2.3 ADVANCING BLADE RIN

| This form of RIN was originally thought to be due to the formation of weak
local chock waves on the advancing blade. As mentioned by Ollerhead and
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Lowson (Reference 8) and discussed by Leverton (Reference 5), an observer
can hear such a shock wave only if the blade speed is supersonic. If the
blade speed is subsonic, the shock wave can not propagate to an nhrarvar'!s
¢ai. However, tne rormation of local shocks can affect rotor noise levels
by influencing the local blade airloading acting on the blade.

Advancing blade RIN as discussed in Reference 8 is basically an acoustic
effect resulting from the coalescence of the harmonic wave fronts at high
source translational speeds and, in fact, can be explained by the Lowson/
Ollerhead theory (Equation 1). TFigure 5 (from Reference 8) shows the
effect of increasing tip Mach number on sound harmonic levels. As the
tip Mach number approaches 1, the higher frequency harmonics increase in
amplitude, producing exactly the same effect &s the loading changes dis-
cussed in the preceding section. PFurthermore, at tip speeds close to
Mach 1, the fluctuating airloads become unimportant and the noise is con-
trolled entirely by the steady loading.

The highly direct.unal characteristic of advancing blade RIN observed
when the helicopter flies directly overhead is also an acoustic effect
which results from the forward speed correction made to Equation 1 in
Section 2.1.1., Here the term r(1-M,) which replaces r in the equation
enters the argument of the Bessel functions, thus influencing the direc-
tivity charmcteristics. This effect can be seen in Figure 6, taken from
Reference 4. As forward speed increases, the radiated sound becomes highly
directional in the forward direction, particularly for the higher harmon-
ies, This means that the RIN experienced by a helicopter at high speeds
will be radiated preferentially forward with the maximum at about 15-20
degrees below the plane of the rotnr. This effect was shown experimentally
by Cox (Reference 16) in full~scale wind tunnel tests. Thus, while the
acoustic effect of a high tip Mach number is at least partially responsible
for the generation of the impulsive noise, the aircratt forward speed
accounts for the highly directional character of this type of RIN.

The aerodynamic forces used in current acoustic theory to predict radiat-
ed rotational noise are the in-plane {induced drag) and normal (thrust)
components of the blade section 1lift {Figure T ). The profile drag is
ignored,since it is small compared to the other terms. When advancing tip
speeds exceed g critical Mach number, the drag increases rapidly (Figure 8),
a phenomencn known as drag divergence. This increased drag term may be a
siznificant contributor to the radiated noise. In a recent paper, Ardnt
anc Borgman (Reference 12) examined the effect of drag divergence on the
radia.~d noise. TFigure 9, taken from their paper,indicates that the
effect of this term is to increage the levels of the higher harmeonies of
noise, the necessary condition for blade slap. While Ardnt and Borgman
indicate that the addition of this term to the Lowson/Ollerhead noise
equation ephances correlation, they unfortunately do not show to what
degree. For small angles of attack (such as near the tip), the 1lift term
may be quite small ahd the drag terms will dominate the noise radiation.
In this case the associated directivity will be that of a dipole with its
maxizum directivity in the plane of rotation, thus further contributing

to the observed directivity of advancing blade RIN.

8




An additional factor which may contribute to the observed directivity and
character of advancing blade RIN is thicknese noize, Wwnile it 1s not signif-
icant for highly luade=d rovors at low forward specds, thickness noisc can
become a significant noise source at high forward speeds. Ardant and

Borgman (Reference 12) ~rudely Aecccunted [or thickness noise by applying a
forvard speed correction to the theory developed by Diprose (Reference 21)
for a static propeller. No attempt was made to correct for the nonuniform
velocity field over the rotor disk. As Figure 10 (from Reterence 12) demon-
strates, thickness noise appears to be important only for the first few
harmonics of noise; however, as tip speed increases, the levels of the high~
er harmonics increase quite rapidly. This effect, coupled with the associat-

ﬂmm

ed directivity pattern, which is the same as for drag divergence generated
noise, will tend to enhance the severity of the observed RIN.
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FLIGHT DIRECTION
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Figure 1. Comparison of RIN Duration With Blade Stall
Duration for Single-~Rotor Helicopter
(Reference 5).
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3.0 EXPERIMENTAL PROGRAM

The experimaental phase of 4his otudy involved simultaneous measurement of
rotor aerodynamics, rotor blade dynamics, and rotor noise orn a CH-53A air-
craft, as shown in Figure 11, during hover and forward fligh® conditions.
These dulu were required for the prediction of impulsive and nonimpulsive
rotor noise, for correlation of measured and predicted noise, and especial-

ly for the determination of how impulsive rotor noise is aerodynamically
generated.

The blade pressure and dynamics instrumentation systems used in this con-
tract were primarily the result of a rotor loads contract which was being
run simultaneously. Since bandwidth limitations of the narrowband FM
recording system restrict blade pressure measurements to 100 Hz or less,
two portable direct record units were added to obtain high frequency
pressure data at two chordwise stations (4.2% and 91% chord) near the tip
of the vlade (98% span). These data would determine whether the accuracy
of calculated noise levels would be compromised by the freguency response
limitations of the airborne data system. Appendix II discusses these high
frequency pressure data.

Noise was measured at three locations inside the helicopter in the hope of
locating where acoustic impulses originate in the rotor disk. These data
were recorded on the FM system that recorded all rotor dynamics and aero-
dynemics in order to facilitate correlation of acoustic and aerodynamic
data and to utilize the maln rotor contactor information for correlation
of the acoustic signal with main rotor position.

3.1 FLIGHT TEST

All data for this study were acquired during a flight test on October 15,
1969, at the Bridgeport Airport in Stratford, Connecticut. Noise data
were recorded for a series of 1L flyovers and 13 hover orientations. One
miercphone was located on the centerline of the runway, and additional
microphones were located 250 feet to each side of the center microphone
perpendicular to the flight path (runway centerline) of the CH-53A heli-
copter. Forward flight data were recorded during unaccelerated flight from
east to west and west to east at an altitude of 1000 feet at nominal air-
speeds of 120 knots, 140 knots, and 170 knots. Hover data were recorded
out of ground effect (OGE) at 13 helicopter headings at an altitude of
200 feet. BSwrface winds throughout the test were northerly from 3 to 8
knots. The mean temperature and relative humidity of the air were 50°F
and 49%, respectively. Sea level barometric pressure was 30.12 in, Hg.

3.2 INSTRUMENTATION

3.2.1 Data Acquisition

Three data recording systems were used simultaneously during the flight
test. An airborne FM multiplex system recorded aerodynamic pressures,
blade pitch, blade flapping, blade azimuth angle, and internal noise. An
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airborne direct-record system recorded differential pressure data from the
fore and aft transducers at the 98% span station. A ground-based FM
system recorded the acoustic data for the hover and forward flight test
conditions.

3.2.1.1 aAlrborne ™

The heart of the FM multiplex recording system was an Ampex Model AR 200
recorder set for standard IRIG center frequencies and bandwidths operaling
at 15 inches per second (ips). Input signals to the recorder were pre-
conditioned by voltage-controlled oscillators. The sensors that measured
the aerodynamic and blade motion data were Sensotec (Division of Camtel
Corp ) pressure transducers and Baldwin-Lima-Hamilton angulators., Figurel?2
presents a block diagram of the airborne FM system including the internal
noise measurement system.

The microphones used to measure internal ncise were housed in metal con-
tainers lined with l-inch thick fiberglass to control reverberation inside
the containers and vibration damping material covered the outer surfaces
of the containers to prevent acoustic excitation of these surfaces. Fach
container was mounted in the center of a window as shown in Figure 13

to detect acoustic impulses coming through that window.

3.2.1.2 Airborne Direct

The differential pressures at 4.2% chord and 91% chord from the 98% span
location were recorded on this system. In afldition to the pressure trans-
ducers, the system consisted of two sound level meters and two Negra port-
able tape recorders.

3.2.1.3 Ground FM

External helicopter noise was recorded at two locations on the ground with
a Lockheed portable tape recorder operating at a tape speed of 15 inches
per second. Three information channels were used, two to record noise data
and a third to record a time code signal and comments. A fourth data
channel had been set up, but the microphone that fed this channel malfunc-
tioned during the flight test. Figure 1k shows the locations of the in-
strumentation along the helicopter's ground track.

The following procedure synchronized recording of data on the aircraft

with recording on the ground and related data recorded on the ground with
aircraft location along the flight path. The helicopter pilot radioed a
"start" command as the aircraft passed over the end of the runway. This
command started both the airborne data recording system and the time code
generator on the ground. At this point, data records iu the air and on

the ground are synchronized, and the location of the aircraft is defined at
one instant of time. TFor easterly flight, the "start" corresponds to a
lateral distance of 1000 feet between the wicrophone array and the approach-
ing helicopter. For westerly flight, this distance is 3700 feet.

20
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3.2.2 Data Reduction

Kotor biade aynamic and &erogynamlc datla were converted 1rom anelog Lo
digitel form and then reduced to harmonics of rotor rotation. Data were
sampled every 2.5 degrees of azimuth, giving 1bl digitized data points for
each data cycle from O degree to 357.5 degrees of azimuth inclusive. Thirty
harmonics then were extracted from the data by performing a Fourier analysis
of one typical data cycle for each flight condition. One cycle was used in
order to preserve the high-frequency content of the data. This technique
was necessary because slight differences between successive cycles cause

the high-frequency components in a parameter's time history to be obscured
vhen several consecutive cycles are averaged. The harmonic amplitudes

were corrected for the attenuation characteristics of the 60 Hz low=pass
filters that were used during the analog/digital conversion. Since all
aerodynamic and blade motion data passed through identical filters, no

phase corrections were required. A block diagrasm of the data reduction
system is shown in Figure 15.

External noise date were processed into octaves and narrowband form as a
function of time. Octave-band analysis involved charting the output of &
General Radio Octave Band Analyzer. Narrowband analysis (2.5 Hz) was done
with a Saicor Spectrum Analyzer and Saicor Digital Integrator terminating
in & Midwestern Oscillograph to produce a 2.5 Hz bandwidth spectrum from
0 to 500 Hz every 0.20 second. Interpretation of the narrowband data
was complicated by noise from the tail rotor since the third harmonic of
main rotor rotational noise is separated by only 2 Hz from the first har-
monic of tail rotor rotational noise. A typical narrowband spectrum is
reproduced in Figure 16 to show both frequency content of the signature
below 500 Hz and the problem of distinguishing maln rotor noise from tail
rotor noise.

3.2.3 Instrumentation Response and Calibration

The following section describes the pertinent response and calibration
characteristics of each system used to acquire and analyze data. Aero-
dynamic parameters typically are within *2% of transducer full scale, and
acoustic levels typically are within 23,5 4B gnd #5.0 Hz.

3.2.3.1 Blade Pressure and Blade Motion Measurement System

Sensotec (formerly Scientific Advances) transducers, models SA-SA-M-TF
and SA-SD-M-TF,were mounted on one main rotor blade to measure aerodynamic
pressures acting on the surface of the blade. Table I contains the range
of the transducers and the measurement/analysis system accuracy at each
location on the blade. The system accuracy includes all components from
transducers on the aircraft to final digital tape and is expressed as a
percentage of transducer range. An airtight chamber was placed over each
chordwise transducer array so that known pressures could be applied to
obtain the response of each transducer. The transducer response measurec
this way determined values for the electronic R-cals that were made before
and after each flight.
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Blade pitch angle and flapping angle were measured with Baldwin-Lima~Hamil-
ton angular position transducers, model 236. Pitch angle range was 60
degrees. flapving angle range was %30 degrees, and both were linear and
temperature compensated over their entire range, giving a system accuracy

of £2% of full scale. Calibration was accomplished by mounting each
aliguletor on an angular positicn taoble and recording the ontput voltage as
a function of shaft rotation. Angulator response was determined for both
clockwise and counterclockwise rotation of the input shaft to each angula-
tor.

The azimuthal location of the instrumented rotor blade was measured photo-
electrically. A metal disc with T2 equally spaced slots was attached to
the main rotor shaft. Rotation of the shaft caused the disc to intercept
a beam of light aimed at a light sensor, thereby producing T2 pulses per
revolution. Accuracy of this signal is better than *l1 degree.

3.2.3.2 Internal Noise Measurement System

The absolute amplitude of the rotor noise measured inside the helicopter
was of secondary importance compared to the shape of the acoustic wave=-
forms and the relative phasing among the three internal noise signals. An
amplitude reference was supplied for each location, however, with a

General Radio Calibrator, mcdel 1562A, that applied a 11k-dB signal (%.5 dB)
at 1000 Hz (*3 %) to each microphone.

3.2.3.3 FExternal Noise Measurement System

Bruel and Kjaer microphones and amplifiers terminated in a Lockheed tape
recorder model 417 operating at a tape speed of 15 ips were used to record
external rotor noise. Type L4117 piezoelectric microphones were selected
because of their good frequency response characteristics (+3 dB from 3 Hz
to 10,000 Hz). A Bruel and Kjaer charge amplifier, type 262k, was connected
to the output of each microphone to permit the use of long connecting
cables. This charge amplifier's response is #*,4 dB from 5 Hz to 10,000 Hz.
A noise limit indicator, type 2211, was inserted between each charge ampli-
fier and the tape recorder to insure that the lavel of the input signal to
the tape recorder stayed within acceptable limits. Response of this in-
strument is %1.2 dB from 2 Hz to 35000 Hz, and tape recorder response is

*2 @B fromQ Hz to 5000 Hz. The complete system was calibrated at 114 aB
with & General Radio calibrator, type 1562A, at frequencies of 125 Hz,

250 Hz, 500 Hz, 1000 Hz, and 2000 Hz. Indication of elapsed time and com-
pensation for flutter and wow were accomplished by connecting a Systron
Donner time code generator to a separate track of the tape recorder.
Amplitude accuracy of the total nolse recording system is estimated to be
t3 dB, while the worst possible accuracy, obtained by summing the devia-
tions of each component, is *7 dB.
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Rotational noise data were analyzed with a Saicor spectrum analyzer, model
31A, and a Saicor digital integrator, madel 214, mho-o 1 Lrutents were
calibrated with built-in references and checked with peripheral equipment
whose accuracy 1s traceable to the National Bureau of Standards. Accuracy
of the noise enalyeis cguipment 18 & .2 dB and = 2.5 Hz, Accuracy of the
total acoustic measurement/analysis system 1s estimated to be * 3.5 4B,

t 5.0 Hz.

IABLE I. PRESSURE TRANSDUCER LOCATION, RANGE, AND ACCURACY ‘
PERCENTAGE SPANWISE
ko 15 85 95 98
3-18 PSIA e *10 PSID
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m e 3218 PSIA e e +10 PSID
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4,0  RESULTS

The present study seeks to define some of the charactecistics of RIN and

tc determine how well these characteristics are predicted by *he rotational
ncise analysis described in Reference 13. The present sludy also evaluates
the ability to predict rotational noise levels from theoreticul airload
data. Section L.l describes the calculaticn nrocedures and correlation for
rotational noise, and Section 4.2 investigates the merodynamic noise genera-
ting mechanisms found in the CH-53A flight test data.

4.1 RCWATIONAL NOISE CORRELATION

The two qualities of rotational noise that determine the impulsiveness of
the total rotor noise signature are harmoni: amplitude fall-off and rela-
tive phasir; among the noise harmonics. Comparison of measured and pre-
dicted root-mean-square sound pressure levels (S{k's) determined amplitude
correlation, while cumparison of measured and pcé¥cted time histories of
acoustic pressure determined phase correlation. Pgedicted time histories
are based on measured aerodynamic load data. z,

Time histories of acoustic pressure were not calcfflated from theoretical
airloads. Expcrience has shown that currently available airload/blade
response analyses predict amplitudes fairly well but predict phase behavior
poorly even when variable inflow velocities for helical wake geometlry are
added to the calculations. Since the airload phasing can significantly
affect calculated noise levels (Reference 4 ), it was decided that no new
information would result from using theoretical airlcads to calculate time
histories of acoustic pressure.

4,1.1 Hover Noise

The most impulsive noise signature heard dyring the flight test occurred
during hover out of ground effect. This RIN was caused by the main rotor
blades cutting through wakes from tail rotor blades, a phenomenon which re-
quires a quartering tail wind in order to occur during hover. Noise levels
calculated from measured airloads reflect this blade/wake interaction, but
levels calculated from theoretical hover airloads do not, since the air-
load prediction analysis considers only aerodynamics of the main rotor and
does not simulate interactions of main rotor blades with tail rotor wakes.

4,1.1.1 Correlation Using Measured Hover Airloads

Calculated and measured SPL's agree fairly well through the fifth harmonic.
In theory, 5 noise harmonics are all the analysis should calculate with con-
fidence from 30 harmonics of airload for a 6-bladed rotor. Both calculated
and measured noise levels changed radically with small changes in azimuthal
position around the helicopter. Unfortunately, the azimuthal resolution

of the measured noise data i1s insufficient to verity all the calculated
variations around the hovering helicopter. To obtain this information, a
circular array of microphones surrounding the helicopter would have been
required. Since the instrumentation for sueh an approach was not available,
hover noise data were recorded with cne microphone on the runway centerline
while the helicopter heading changed in 30-degree increments to achieve an
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azimuthal traverse. The helicopter hovered 500 feet west of the microphone
arrgay at an altitude of 200 feet above the runway centerline. Zome hover
noise data slso were recorded using the microphone 250 feet north of the
runway centerline. The two microphones are roughly 26 degrees apart in
terms of helicopter azimuth. Data from the sideline microphone has been
corrected for the Affforconzz in distance cauoed uy Lhe right-tiriangle gecm—
etry setup of the hover test. DNoise level changes due to directionality
were ignored in this correction since the difference in elevation angle
{angle beiween microphone, rotor hub, and horizontal) is approximately 2
degrees.

Plots of the azimuthal veariation in calculated SPL are presented in

Figures 17 through 19. The airloaed data used to generate Figure 17 do not
correspond to RIN conditions., whereas the data for Figures 18 and 19 are
associated with RIN. A measured SPL value is shown for each harmonic at
the appropriate azimuth relative to the helicopter (zero azimuth is at the
tail of the helicopter); it can be seen that predicted and measured levels
generally sgree within 10 dB, depending upon harmonic order and helicopter
heading. The 5th harmonic in Figure 19 is an exception since the messured
SPL is roughly 20 dB below the calculated SPL. A complete assessment of
prediction accuracy - that is, SPL and directionality in vertical and hori-
zcntal planes - is beyond the scope of this study.

The calculated variation in SPL around the azimuth raised gquestions about
the validity of the nolse prediction computer program. Assuming that the
airloads are fairly steady during RIN-free hover, the resultant rotational
noise fundamental should radiate uniformly in all directions. A noise cal-
culation using steady airloads resulted in a constant fundamental level
around the azimuth., It is concluded that the computer program functicns
correctly, and that the calculated levels in Figure 17 vary azimuthally be-
cause of wind-induced asymmetric airloads. Cyclic changes in blade pitch
are a secondary contributor to these calculated variations. For the lhover
conditions that produced moderate and pronounced RIN, the calculated varia=-
tions are attributed to asymmetric loading due to wind effects and blade/
wake interactions. The noise harmonic spectra shown in Figure 20 illustrate
calculated and measured noise variations in a 26-degree azimuth increment.
The calculated time history of acoustic pressure also can change radically
with azimuth, as can be seen in Figure 21, Differences were observed in the
two noise recordings taken for this helicopter heading, but the azimuthal
spread was not sufficient to confirm the extremely impulsive signature cal-
culated on the starboard side of the helicopter.

4,1.1.2 Correlation Using Theoretical Hover Airloads

In order to evaluate the ability to predict noise without airloasd informa-
tion measured in flight, levels for 3 noise harmonics were calculated from
theoretical rotor airloads. The results of this exercise confirm that
eccurate noise prediction is not presently possible for more than the funda-
mental using theoreticel airloads. The theoretical airloads are restricted
to too low a frequency range (typically 5 or 6 times the rotor hub rotation-
al frequency), and the accuracy of the theoretical airload phasing tends to
be unacceptable for acoustic prediction work. Existing rotor load analyses
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of the prescribed wake/varisble inflow/normal modes type used during this
study are adequate for investigations of rotor and fuselage dvnamies. hut

Ak Paw 2

not for detalled acoustic stuales.

Theoretical airloads were calculated using a verisbtle inflow analysis to
describe the air velocity distribution over the rotor disk for a given
trim condition. The wake of each rotor blade is assumed to descend in the
form of a helix from the rotor plane. The rotor trim condition is deter-~
mined by a rotor blade dynamics analyslis that uses the normal modes
approach to calculate the loads on the blades and the response of the
blades to the impressed loading. If inclusion of variable inflow changed
the trim condition %oo much, the rotor was retrimmed with the varieble in-
flow velocities included, new inflow velocities were calculated for the
latest trim condition (control angles and blade motions), and the process
was repeated until a converged anawer was obtained.

Noise levels calculated from theoretical hover airloads are shown in
Figure 22 along with noise levels measured for the RIN-free case. Slight
azimuthal variations in the calculated fundamental SPL are caused by smalli
higher-harmonic airloads. The varigtions shown for the calculated 2nd and
3rd harmonics have the same cause, -but these variamtions are larger because
the airload harmonics are more efficient acousticelly for the higher noise
harmonics. While the theoretical hover sairload harmonics are sufficiently
large to produce variations in the calculated noise fundemental, they are
not large enough to give good agreement between calculated and measured
noise harmonics sbove the fundamental. ’

4,1.2 Cruise Noise

Correlation between calculated and measured rotational noise levels during

forward flight ranged from good to falr for the first three noise harmonics.

Calculated fourth and fifth harmonic levels tended to be from 5 4B te 10 dB
higher than measured within 1000 feet of the helicopter. At larger
distances, measured levels tended to be higher than calculated. These
results suggest that calculated directionali characteristics place maximum
radiation of the harmonics too far below the plane of the rotor. Including
the effects of rigid-body blade coning and flapping motions on calculated
directionality changed levels only by 1 to 2 dB on the average, and this

difference tended to decrease calculated noise levels at large distances
in front of the helicopter.

Calculated time histories of acoustic pressure reflected trends in measured
data. During high~-speed cruise at an altitude of 1000 feet, neither

the calculated nor the measured time history sounded or lorked impulsive at
large distances ahead of the helicopter. As the helicopter drew closer,
both measured and calculated time histories became more impulsive. BSection

4.2 contains additional information on measured characteristics of high-
speed RIN.

4.1.2,1 Correlation Using Measured Cruise Airloads

Meas.»ed and calculat:d harmonric noise levels are plotted against uoise
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origin location in i'igures 23 through 25. Each point on the graph gives
the noise harmonic level that originated at location, (X, Y, Z). These
calculated SPL's include the affents of i'Glur shart inclination and blade
tiapping and coning. Calculated SPL's are shown for lateral distances
from 2000 feet to zero feet as the helicopter approaches. Messured SPL's
are shown for lateral distances at which the first 5 noise harmonics are
well defined. Consequently, the x-axis range of measured noise data varies
from one flight condition to another. Since levels for port and starboard
sides were obtained by passes in opposite directions at a given nominal
airspeed, some acoustic differences hetween sides are from normal direc-
tivity associated with asymmetric airlcads while somg are from differences
in airload amplitude and phase due to slight variatidn

s in eircraft trim
and atmospheric turbulence betweer passes. Variations of calculated SPL
with x-axis locatlon reflect the effects of airload amplitude and phase on
calculated directionality.

A major feature of the correlation presented in the figures is the con-
sistently low calculated SPL at large distances aheed of the helicopter,
Similar results were obtained in Reference 15,and an explanation offered
at that time was that the orientation of the rotor system with respect to
the ground should be included in the acoustic analysis. Consequently, the
assumption of a flat rotor disk parallel to the ground was removed during
the present study by adding shaft inclination and blade flaspping and con-
ing terms to the analysis (see Appendix I for analysis). As shown in
Figure 26, the acoustic effect of these terms is small, even during high-
speed cruise when forward shaft inclination and blade flapping are lergest
for a conventional (non-compound) helicopter. Reconsidering the problem in
the light of these results, it appears that acoustic effects of forward
flight must be included for improved correlation far in front of a rotor
travelling at high speeds. These forward speed effeckts enter the problem
both in the theory and in the airload date that ere used with the theory
Theoretically, the helical motion of & point acoustic source attached to
a blade must be coupled with relative tranglational Mach number effects.
Helical source trajectories were beyond the scope of the present study,
but simulation of relative translational Mach effects was accomplished
using a coordinate transformation proposed by Lowson and Ollerhead in Ref-
erence k4, The X, Y, and Z coordinates of each observer location were
multiplied by (l-Mr), vhere M, is the component of the hub translational

Mach number in the direction of the observer. This transformation effec-
tively reduces the propagation distance between noise source and cbserver
to increase the calculated noise levels by the smounts shown in Figure 27.
Results obtained by recalculating noise with modified observer coordinates

match results obtailned by scaling originally calculated levels by 20 log10

(l/(l-Mr), thereby confirming that hub translaticnal motion alone does not

alter reletive phasing among the acoustic sources that define the rotor as
a noilse generator.

In terms of aerodynemic effects, profile drag forces

inerease rapidly with forward speed, thereby augmenting forward-radiated
noise.
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The effect on calculated SPL of simulating an impulsive chordwise distribu~
T10n Ol &airioad also wus iuvesiigated bWiriefly. The scotion 1ift forne
(pounds per inch of span) was concentrated over 10% of the blade chord.
This 1s the same as increasing differential pressure by a factor of 10 and
decreasing the area upon which it acts by the same factor. For this in~
vestigation, the pressure amplitude was constent across the chord. When a
blade with this modified chordwise loading passes over a point in the rotor
Aisk, that point experiences a pressure pulse whose amplitude is 10 times
normal and whose duration is 0.1 times normal; that is, the loading is
more impulsive. As can be seen in Figure 28, the more impulsive load
changes calculated npise levels by only 1 to 2 dB. This result is not sur-
prising since results of Reference 15 suggest that the lower harmonics of
rotational noise are relatively insensitive to changes in chordwise distri-
bution if high-frequency airload data are used in amcoustic calculations.,

Variations in correlation between different flight conditions are attributed
to the effects of wind gusts and turbulence on both serodynamic and noise
data. Although the surface wind velocity was below 10 mph for most of the
data acquisition period, the pllots reported considerable turbulence

and wind gusts at the 1000-foot flight eltitude. These unsteady conditions
are believed to be the main cause of the time variations in meassured noise
over short time intervals as well as the cause of variations in measured
rotor aerodynamic data.

Some aspects of the correlation between measured and calculated time his-
tories of acoustic pressure are shown in Figure 29. At distances over

2000 feet, neither the measured nor the calculated time history appears im-
pulsive (Figure 29a). As distances decrease to between 500 and 1000 feet,
both signatures become more impulsive on the advancing blade side of the
flight path (Figure g9b). Typical measured and calculated time histories
for 140-knot flight are shown in Figure 29c, where the shape of the acoustic
waveform is consistent with the subjective observation that RIN was not
heard during flybys at 140 knots.

4.1.2.2 Correlation Using Theoretical Cruise Airloads

The same analytical techniques that were used toc predict hover airloads
were used tec predict cruise airloads. Iterations between inflow and rotor
response analyses were continued until the correct rotor lift and propul-
sive forces were obtained (*10%) with head moments less than 10,000 ft-1lbs.
Results presented in Figures 30 through 32 show again that correlation de-~
creases rapidly with increasing noise harmonic order.

4,1.3 Conclusions of External Noise Correlation Study

The correlation study demonstrated that the open-form acoustic analysis

can calculate certain qualities of rotational noise from measured airload
data, such as the SPL of the first 3 noise harmonics at moderate distances
from the helicopter and the qualitative differences in acoustic pressure
waveforns with and without RIN. The study also demonstrated that inclusion
of rotor orientation in the acoustic analysis does not significantly im-
prove correlation. The authors currently believe that socurce motion ef. cts
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must be included in the acoustic analysis in order to improve rorrelesticn
far in front of s hish peorfcimance neillcopter. In addition to including
notion of the acoustic sources, it is particularly important to include

the effects of compressible aerodynamics on the mirlcad datu Lhat are used
for noilse calculations. Specifically, the aerodynemic forces in the plane
of the rotor due to profile drag may strongly influence calculated acoustic
directionality. The present analysis considers only induced drag effects
on in-plane aserodynamic forces.

4.2 IMPULSIVE NOISE SOURCE LOCATION

Triangulation using the 3 microphones inside the cabin of the helicopter
vas employed to locate the position(s) in the disk responsible for the
generation of impulsive noise. Successful use of this procedure relies on
two basic requirements:

1. That impulses be observed at all three microphone stations.

2, That a given impulse be identified at all three microphone
stations.

If either of these requirements is not met, the triangulation procedure
will not be useable. Furthermore, a very accurate time base relating the
three microphone signals must be used because variations of only 0.0001

second in time-of-arrival differences can cause errors of up to 10% in the
location of the sources.

Examination of the microphone oscillograph pressure traces (Figure 33) re-
vealed that for both hover and forward flight RIN, the first requirement
was not met, In fact, in forward flight there was no discernible impul=-
siveness in any of the microphone signals,and in hover only the forward
left side microphone (and to .some extent the forwerd right microphone)
showed impulsiveness. In both cases the aft right microphone was complete-
ly dominated by tail rotor rotational ncise. Attempts to filter out these
tail rotor components did not correct the situation, due primarily to the

unavailability of & very narrow bandwidth, high attenuation band elimina-
tion filter.

These problems resulted in the use of an alternative method to locate the
source areas. This method involved specifying the position of the rotor

at the instant the impulse was generated and using the measured airloads

to determine the blade responsible for the slap. However, since no impulse

was discernible for the forward flight case, this method 1s applicable only
to the hover case.

L,2.1 Hover

In hover, RIN conditions were encountered only for certain aircraft head-
ings with respect to the wind. Continuous RIN was experienced only when
the helicopter was on a compass heading of 270° (wind from heading 030°).
At this heading the wind was sufficient to blow the tail rotor wake into
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the main rotor disk,causing blade/vortex interaction RIN; thus, the
impulse noise source area is expected to be in the quadrant 2700-360° (re:
helicopter azimutn; OF - 387 3 tail)., Por othar headings. RIN was not

present, except at 210° and 240° where it was intermittent.

Examination of the nolse recorded by the forward right and left interior
mounted microphones (Figure 33) reveals that the intensity (severity) of
‘ the RIN is greatest at the left microphone, confirming that the RIN 1is in-
J deed produced on the left side of the alrcraft. Figure 34 shows that air-
loads near the tip (section load, pounds per inch of span) change in a
smooth, gradual manner &as the blade travels around the azimuth, except for
; the region from sbout 270° to 360° azimuth where the blade experiences
: rapid fluctuations in lift (loading) due to interaction with the tail
rotor's shed wake. It is this rapid lift fluectuaticn that generates the
! high-amplitude, high-frequency airlcading harmonics which, in turn, are
responsible for the generation of RIN., Figure 34 also shows the azimuthal
loading distribution for the no-RIN hover. There are no rapid changes in
lift to increase the high-frequency airloads, and the general shape of the
airload spectrum is quite different from the RIN case.

S T - -

The harmonics of airloading are derived by performing a Fourier analysis

of the waveforms shown in Figure 3L where the period is equal to one revolu-
tion. The pulse shape for the RIN case approximates a rectangular pulse
with some modification due to the vortex intersections, and the no~RIN case
is a rectangular pulse with a slow rise time. A Fourier analysis of these
pulses should yield a harmonic amplitude spectrum which resembles that of

a rectangular pulse (Figure 35). Figure 36 shows this to be the case. :
This figure also shows the expected increased levels of the high frequency
alrloads for the RIN case.

No changes were detected in the chordwise distribution of differential i
pressure vhen the instrumented main rotor blade passed through wakes from

the tail rotor, and no significant differences wer: jserved during hover {

with and without RIN. Figure 37 shows a family o. pressure distributions j
in 2.5-degree increments from an azimuth angle of 305 degrees through 325

degrees. These pressure profiles correspond to the section loading date f

for the RIN case shown in Figure 34. Pressure distributions for hover 1

conditions with and without RIN are presented in Figure 38 to show that i

distribution shape is not influenced by RIN, The RIN condltion corresponds 1

to & helicopter magnetic headlng of 270 degrees, while the RIN~free condi- ‘

tion corresponds to & magnetic heading of 030 degrees. }
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Further indication of the location of the impulse generating area is given
by determining the location of the rotor at the instant the RIN is generat-
ed, This location is found through use of the l-per-rev contactor channel
recorded on the same tape as the internal microphone data. Examination of
the recorded data shown in Figure 33a revealed that for one revolution of
the instrumented blade, six impulses were recorded by the microphones (each
blade passing through the tail rotor wake). TFigure 36 illustrates the
range of rotor locations at time of impulse for three revolutions of the
blades (eighteen impulses). This range is foind to be from about 300° to
3250 mzimuth, which agrees with the pressure traces of Figure 34. It thus
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seems reasonable to assume that the RIN observed on the ClH-5:a during hover
is due to main rotor blade/tnil rotor wake interactions which occur at
aclmuilh 300° - 325“. Tnis HLN 15 observed at the two forward internal
microphone stations, but is masked by tail rotor noise at the aft right
microphone station.

4,2.2 Forward Flight

RIN wag observed during forward flight only at high speed (170 kt). Ob-
servers on the ground noted that this Form of RIN was highly directional
and could be heard only during approach at large helicopter to observer
distances where the angle of the cobserver helow the rotor disk is small.

As the helicopter approached and the angle became larger, the impulse could
no longer be heard. Based on the directionality arguments presented in
Section 2.3, this in not an unexpected observation. Simultaneous measure-
ment of noise along the ground track and 250 feet to the side provided
additional informetion on directional characteristics of forward-flight
RIN. The acoustic signature directly ahead of the helicopter reached its
maximum impulsiveness several seconds earlier than the signature 250 feet
to the side of the flight path. The noise data exhibited mild RIN on the
retreating blade side of the helicopter. Figure 40 illustrates the
characteristics described above for the centerline microphone and advanc-
ing blade side microphone {flight from east to west). Note the impulsive-
uess of the centerline signal compared to the advancing blade side signal
in Figure LOa, corresponding to a helicopter location over 2500 feet away.
Figures Lob through L0d bring the helicopter nearly overhead. Figure Ll
shows the two noise signals for flight from west to east, with 41la repre-
senting maximum impulsiveness on the retreating blade side of the aircraft.
Comparison of the upper trace of this figure with that of Figure LOc shows
the RIN on the retreating blade side to be less severe than on the advancing
blade side. TFigure U4lb corresponds 1o the helicopter passing over the
microphone arrey. For comparison, Figure L2 presents the most impulsive-
locking signal recorded during 1lu40-knot flight from east to west. Acoustic
rise times are not short enough to produce RIN in this case.

Oscillograph traces of the noise recorded by the internal microphones
(Figure 33b) showed no impulsiveness at the two forward stations. The aft
microphone was completely dominated by tail rotor noise, and filtering the
signal did not improve the situation., The fact that the impulse was not
recorded by the internal microphones is to be expected, as can be shown by
reference to Equation 1 (Section 2.1.1). The replacement of r by » (1-M_)
to account for the effect of forward speed on the sound heard by a station-
ary cbserver reverts to simply r if the observer is moving with the heli-
copter. Thus, the acoustic effect of forwerd-flight RIN is not applicable
to an observer on the helicopter. Some aerodynemic phenomenon, such as
blade/wake interaction or compressibility-induced loading oscillations,
must occur to cause RIN that can be detected inside the helicopter. Airload
data do not show blade/wake interactions, so compressibility effects are
left as the source of high~speed RIN that can be heard in the moving ref-
erence frame. Compressibility increases in-plane forces more than out—of-
plane, which increases in-plane ccmponents of rotational noise. This will
increase the first two or three rotational harmonics slightly inside the
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helicopter but will not be powerful enough to cause RIN to be heard inside
the helicopter.

It was postulated in Section 2.3 that advancing blade RIN was primarily an
acoustic effect of high tip Mach numbers rather than a result of high
harmonic airloeding. This can be seen by reference to Figure 43. The
airloading variatlion with azimuth for the RIi and no-RIN cases is somewhat
the same, except that the region of negative 1lift is of larger duration
for the RIN case. However, there are no rapld changes in loading to cause
inecreased high-frequency airloading lharmonics. This can be seen more
clearly in Figure 4i, where the airloading harmonics have been plotted for
the two cases. There is virtually no difference in the high-frequency
airloads, and in fact, the smplitude decay with increasing harmonic fre-
quency approaches A=2 in both cases. Obviously, there are some differences
in the harmonic content between the two cases, and this will cause differ~
ences in the character of the observed sound.

Based on the results of the measured airloading, and on the observed
directionality of the radiated sound, it appears that for the CH-53A,
advancing blade RIN is indeed a high tip Mach number acoustic effect rather
than a result of increased-amplitude high-frequency airloads, as in the
case of blade/wake interacticn RIN. The observed directionality of the im-
pulse confirms the theoretical explanation offered in Section 2.3. Compres-
sibility effects, while enhancing the radiated slap, do not appear to be
the primary cause of advancing blade slap. Compressibility generated noise
is not highly directional, as shown in Section 2.3; however, the observed
inpulse is very directional in the plane of rotation. Since the advancing
tip Mach number of 0.875 during 170O-knot cruise is only slightly inte drag
divergence (Figure 8), the profile drag forces will not be predominant,

and noise generated in this way will be a secondary, although possibly a
significant, source.
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Figure 33. BSound Pressure Recorded by Internal Microphones.
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and No-RIN Conditions.

66




e

e p R T

g
m
0
i)
b
fa
—
° 3
S L)
S, 58
Q 4
O M
- U
>
+«+ O
[
[
° g
@ ek
o]
o8
53 -
O
a B
z 4 O
|- © +
- X m g
v o~ O
s 23 .
- R
4 w Q
<] ™ m ot
- >
b “
- T od
il € g,5
w 5 do
L
—
L o m
i o
[ w
=
f T T T T T T /*o
hd ™ o © ©0 < o [=}
15d° JHNSSIYLS TVILNIYILA
AU AT SRS e b s et + 4 P e s A A b R ot Mo b i e . - A e e B ke A A 5~ e 5 i n e et B A RARLS AR W R o Al e ke S Ten e e S e




RN Y

4 4

OIFFERENTIAL PRESSURE -~ PS!

-

— - :
2 . s e )
FRACTION OF CHORD

a. RIN Present

DIFFERENTIAL PRESSURE - PSI

L4 +

- " M

Figure 38.

b,

14 .o —

2 K K j e [ N]
FRACTION OF CHORD
RIN Not Present

Chordwise Pressure Distribution
With and Without RIN & 8% Span,
160° Azimuth.

68

e e A S mnk i marm e s o

koA 7 bt ) et o At ik st T




180

Figure 39. Range of Rotor Blade Locations at Instant
of RIN Generation for OGE Hover.
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Figure U0, Meesured Time History of Acoustic
Pressure, Advancing Blade Side, 170 kt.
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5.0 CONCLUSIONS

Based on the results of this study of rotor impulsive nnise (RIN) af
single rotor helicopter, it is concluded that:

1.

-~
A -y -

RIN ig characterized by an increese in SPL of the higher har-
monics of rotational noise rather than increases in broadband
noise amplitude and modulation. Rotor rotational noise harmon-

ics up to the twenty-third (430 Hz) were measured during RIN con-
ditions.

Cruise RIN and hover RIN of single~rotor helicopters appear to
be generated by different aercaccustic mechanisms. Cruise RIN
results from the combiuation of acoustic effects of high sub-
sonic tip Mach number and aerodynamic effects of drag divergence.
Hover RIN results from high frequency oscillations in airloads
commonly caused by blade/wake interactions.

Cruise RIN is highly directional,with maximum severity occurring
directly ahead of the helicopter at small angles below the plane
of the main rotor. The observed directionality of this RIN re=-
sults from the directionality of drag divergence generated noise
(maximum in the plane of the rotor) and the forward shift in
directionality in the rotational noise lobes which cccurs during
high speed translation.

Aercdynamic shock effects do not appear to be a primary source
of RIN for the helicopter studied.

The inclusion of blade flapping and coning in the acoustic analy-
sis does not significently improve correlation of measured and
predicted noise levels.

Calculated time histories of acoustic pressure agree with trends
in measured cruise data, Calculated and measured impulsiveness
increases at 170 knots as the helicopter approaches the cobserver,
while neither the calculated nor the measured waveform is im-
pulsive at 140 knots.

Calculated noilse harmonic levels correlate with measured data
through the third harmonic at moderate distances from the heli-
copter. Correlation at large distances tends to be poor.
Analytical omission of source motion and drag divergence effects
seem to be the prime factors contributing to this inaccuracy.
Atmospheric scattering of the noise may also be & contributlng

factor by causing shifts in the highly directional forward radiat-
ing patterns.
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Theoretical airloads predicted from a Sikorsky-developed rotor
loads and aeroelastic analysis (which uses a normal modes
approach coup_ed with variable inflow} 4c not contain sufficient
higher-harmonic ampliitude and pbuase iulfuiwmabtion to to uceful for
detailed acoustic predictions. These theoretical airloads give
useful matimates only of the fundamental and the second harm.aic

of rotor rotational noise.

Limited abiiity of theoretical airload analyses to predict
higher-harmonic amplitude and phase suggestc that new empirical
approaches are required to provide airlcad data for acoustic

predictions,
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6.0 RECOMMENDATIONS

Results from this study lead to the following recommendations for futur:

l.

Modify the analysis used for the present study to i{ncorporate

the acoustic effects ot profiite drag and source moiliovn. Evalunte
improvement in correlation with noise data presented in this
report and in Reference 15.

Develop a practical analysis for estimating rotor ncise without
measured airloand data. This entails developing an empirical
method for predicting airload spectrum shapes from measured rotor
load date (such as KH-34, NH-3A, CH-53A, and UH-)B data) and de-
veloping a computerized subroutine to construct an appropriate
airload spectrum for the rotor geometry and flight condition of
interest.

Improve the accuracy of broadband noise prediction by including
the acoustic effects of vortex shedding, boundary layer turbu-
lence, and oncoming vorticity in an acoustic analysis. ©Such an
analysis should include the effects of blade tip geometry on shed
vorticity and aerodynamic circulation. The study of basic gen-
erating mechanisms of rotor broadband noise currently supported
by ARO-Durham under contract DAHCOL-69-C~0089 should be in-
valuable in the recommended study.
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APPENDIX I
COMPUTER PROGRAM MODLIFICATION

The compuivr program described in AVLABS Report 70-1B (Reference 13) was
modifiea during the present study to reduce running time, to include rigid
body blade flapping and rotor shaft ineclinatinn, and to c¢btain the time

history of acoustic pressure at —2ach location for which rotational noise
levels are calculated. Modifications are described below.

1.1 RUNNING TIME

The computer program calculates rotational noise harmonic levels based on

any arbitrary pressure distribution on the rotor blades. In crder to re-

late the pressures on the blades to the noise heard by an observer, the

pressure profile on a typical section of a blade at any given time is rep-

resented by a Fourier series whose coefficients are calculated by numeri-

cally integrating the pressure profile over the appropriate interval.

Since the pressure profile changes as the blades move azimuthally, the i
Fourier series coefficients required for each noise harmonic must be cal=-

culated several hundred times to define the rotor system as a noise source. ‘
The calculation of these Fourier series accounts for 75% of the machine 3
time used in the calculation of each noise harmonic. i

These series coefficients are stored in the computer since they are not in-
fluenced by locations for which noise levels are calculated. In the origi- :
nal version, the coefficiente were stored in the computer core and, conse-
quently, were available only during the running of the program. If in-
spection of the computer output revealed that different observer locations

were required to answer questions about the noise radiation patterns, it '
was necessary to re-run the program to reproduce the old Fourier series

for the new observer locations. JIn the modified version, the series co-
efficients are stored on magnetic tape for each rotor operating condition.

Machine time on subsequent runs is reduced from more than 150 seconds per !
noise harmonic to approximately L0 seconds by reading the ccefficients
from the tape. An input option, DRUM, has been added to specify that i
coefficients are to be read in from tape.

1.2 RIGID BODY FLAPPING f

In the original noise prediction computer program, the rotor disk is rep-
resented ' by a flat plate that lies in a plane parallel to the ground,
Directional characteristics of the rotor noise are caused solely by the
distribution of aerodynamic forces over the rotor disk and by the pitch
angle of the rotor blades as they rotate around the agzimuth. Subsequent
correlation work using this analysis indicated that correlation should be
improved by removing the assumption of a horizontal, flat rotor disk in
favor of a more realistic description of the rotor geometry and orienta-
tion relative to the ground.

The present study improved the mathematicel model of the rotor system by

adding rotor shaft fore/aft irclination and rigid~body blade flapping
tc the noise prediction ~quations. The sign conventions used are standard
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for helicopters (Gessow and Meyers, Reference 14) with shaft inclination
angle (0) positive afrt, and blade Tlapping angle (¢) positive above the
plane porpeondicular tu Uhe rulur shaft (Figure %),  These angles are used
to define the x, y, and z components of the aerodynamic forces acting on
the rotor blades. The effects of these angles on the distance hetween
rotor ani observer are neglected since this effect is small for normal
helicopter operations.

The solution to the acoustic wave equation that is the foundation of the
noise prediction analysis is given in Reference 15 as the relationship

b R 2»

v
ot [ [ [fondes s ot cosfoali -2y
00 0

{ v s
+{hmx-%+ hmy-ae;.+ hmz-a-‘):}-;-sm {mnﬂ[t— ° ——c-]} dbrdr dy

vhere P_(x,y,2,t) is the m*" harmonic of acoustic pressure as a function
f ti ]

of time t and observer location (x, ¥y, z) and By gmy’ By hmx’ hmy’ hmz

are related to the components of the aerodynamic forces in the x, y, and z

directions as defined in Reference 15.

The flapping motion of the blades introduces radial components of uero~
dynamic forces in the rotor disk. Fore/aft inclination of the rotor shaft
merely changes the erientation of the rotor system relative to the ground.
Since both feathering (pitch) ahd flapping motions are measured with re-
spect to the rotor shaft, it is convenient to develop the analysis in a
shaft axis coordinate system (Figure 45). Inclination of the rotor shaft

from the vertical then can be accounted for by a simple transformation of
coordinates.

Coordinate Convention:

Origin: Center of rotation

X : i shaft, + = aft (v = 0°)

v L shaft, + = starboard side (y = 90°)

tA Coincides with shaft axis, + = direction of positive
rotor thrust

B : Pitch angle on blade, + = leading edge up, function of
radius and azimuth

b flapping angle, + = gbove x-y plane, function of azimuth
only (the blade is not permitted to bend or twist
dynamically)

Yo Azimuth angle, normal helicopter (cew from above, (Pon
x-axis)

The g, hmx’ etc.,parameters may be treated as components along each axis
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of the aerodynamic forces acting on the rotor blades. For this analysis,
aerodyramic forces always are perpendicular to both the chord line and the
feathering axis of the rotor blades. These forces are projected onto the
z-avis directly and onto the x-y plane as rudial and azimuthal components.
If F is the aerodynamic force vector as shown in Figure L6, then the radial
component, FR’ is FR = |F| cosB sin ¢; the azimuthal component, FA’ is

= rflsine; and the vertical component, F,,is F7 |?|cosB cosd. x- and
y-axis components of T are easily found from the"azimuthal and radial
camponent:

"
1"

Fy SINY = F,COS Y

-
n

Y -(FACOSW + FRSIN\L)

%, = |F|cosBcose

The above relationships translate into acoustic wave equation terminoclogy
as follows, where &, is the magnitude of the unresolved aerodynamic force

-

L (SI'NﬁSINJ - COSﬁSINOCOSW)

-Om(SINBCOSW +COSASIN® SIN'II)

§_COS8COS®
m

with analogous results for the hm terms.

I.3 INCLINATION OF ROTOR SHAFT

The preceding equations are valld in the shaft-axis cocidinate system,
but this reference frame is not convenient for application to the noise
prediction computer program. Consequently, the equations have been trans-
formed from the shaft axis coordinate system to a more convenient system
with the x~y plane parallel to the ground and z normal to the x-y plane
{positive above this plane). By considering only fore/aft shaft inclina-
tion, the transformation consists of simple rotation about the y-axis.
Using primed symbols for the shaft-axis system and unprimed for the trans-
formed coordinates, the result is

x = x'coS8 -+1'SING
y=y'
2 = 1€C0S8 = x'SING
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Consequently,

g =g COSé+g siNg
mx My e

Oy ™ 9.,
g mg COSO—g' SING
mzx mz mx

80 that the final result for g (or hm) with the addition of flapping and
longitudinal shaft tilt is

L — °m¥c°5’ (smp SIN¥ - COS8 SIN®COS \l) +SING COS8 COs9 §

Omy = Um§-COSB SIN® SINY ~ SINBCOSY ;

9., =om;cosacosacos¢ +SING (cosg SING COSV ~ SINS sm%) E

The flapping and shaft tilt terms from gm and h_ propagate through the
analysis and ultimately influence only one basic term in the

equations. That term, g,, accounts for direction and distance from the
rotor system to an observer location.

a, =[x=rcos¥] {coso[smp SINY ~COSBSING COS Y + SING cosacost]}
~[v- rsmw]{cosp SINGSINY -+ SINB COS w}
+2 {cosocospcosd» +5INO[COSB SING COSY ~SINB SIN w]}

I.4 ACOUSTIC PRESSURE TIME HISTORY

In previous correlation studies of rotor rotational noise (References 2
and 15),the root-mean~square sound pressure level (SPL) in decibels was
the critical parameter. The present study has included the time history
of acoustic pressure to determine how well the analysis predicts both
amplitude and phase of the noise harmonics. The addition of the time hig-~
tory to the computer program was straightforward since the required
acoustic parsmeters, u and Ve are calculated for the rms SPL. The
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acoustic pressure of the nt? harmonic us a function of time is given as

%II] 2 U COSmut + v SINmuwt
where w is the blade passage i{reyucicy. The totel sconatic nregsure.
P(t), can be constructed from

o

(1] = z Uy COS MWt + v SIN mwt

mm=1
The computer program now divides the blade passage pericd into LO segments
to define the time history of acoustic pressure.

1.5 USE OF ROTATIONAL NOISE PREDICTION COMPUTER PROGRAM

The program calculates the root-mean-square (SPL) of up to 10 harmonics of
rotor rotational noise at as many as 20 observer locations relative to the
rotor system. The time history of acoustic pressure also is calculated.

Calculated noise levels can be bagsed on different chordwise distributions
of airloading. Flight test serodynamic date are used whenever possible,

80 the chordwise distribution is arbitrary and reflects the effects of
stall, compressibility, reversed flow, and blede wake interactlong. Use of
an arbitrary distribution without flight data requires the user tosfabri-
cate pressures that give the desired distribution.

Subroutine E386RN is provided to calculste noise levels based on a hypo-
thetical constant airload scross the blade chord. This subroutine is much
faster and less complicated than the calculation procedure for an arbitrary
chordwise distribution of load. The time history of acoustic pressure is
not calculated when subroutine E386RN is used alone.

I.5.1 Hardware Requirements

The program was written in FORTRAN V specifically for use on the Univac
1108 system operated by the United Aireraft Research Laboratories (UARL).
The program uses direct access input/cutput FH-332 drums, units 28 through
30, to manipulate data. One tape drive unit, number 1k, is required to
store or recall the Fourdier series coefficients discussed in Section I.1l.
If the nolse prediction program is to be run on a different computer, an
analyst must go over the source deck to meke the input/cutput calls com-
patible with available hardware. Without using overlay techniques, the
program uses approximately 50,000 decimsl words of storage.

1.5.2 BSoftware Requirements

The program uses two software packages that are uniguely suited to the UARL
system., One package, called NTRAN, was used in the original version of
the noise prediction program. This routine allows the 1108 computer to
proceed with calculations while parameters are being read intc core or
written out onto a storage file. While this feature is standard for the
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1108, different computer installations may have a different name or call
argument fur the routine than the UARL system. All calls to NTRAN arcur
iu lbe pari ol the program called E676. The other software package that
is tailored to UARL's system is called Drum Data Transfer (DDT). This
routine was added during the present study tc cxpcdite sicruge und re-
trieval of the coefficlents discussed in Section 1I.1. The remainder of
the present section describes where DDT is used in the program and out-

lines the requirements that a substit.ate storage/retrieval routine must
satisfy.

Cnefficients nemed GMAR and HMAR ere calculated for each noise harmonic and
are a function of the aesrodynamic loading on the rotor blades. For each
noise harmonic, there are 720 values of GMAR and 720 values of HMAR (1LY
azimuthal locations per spanwise location times 5 spanwise locations).

Since the program is designed tc calculete as many as 10 harmonics of noise,
the storage system must accommodate 1i4,L00 coefficients. Storage format
should be conducive to retrieving all of the coefficients for a given noise
harmonic at the start of the major loop on noise harmoniecs in E676.

The statements in the noise prediction computer program that inveolve DDT
operations are identified below by the sequence numbers that are punched
in the last 8 columns of each card. Comment cards precede each DDT opera-
tion to explain its purpose. The first U characters, L76€M, label the cards
as part of the main program E6T6. In the program version presented in
Appendix V, statements for DDT operations have been changed to comment
cerds by placing & "C" in column 1. The relevant cards are: LT6M0910,

L76M2750, LT6M3600 through LTEM36LO, LTeML0O20, L76MUBG0, LT76M4900, L7EMLO20,
and L76ML930.

Note that cards LT6M2T50, LT6MUBY0O, and LT6ML900 use DDI when the DRUM in-
put mode is not used. The computer program can be used without developing
a substitute for DDT by deleting these 3 cards and using the CARD input

mode. Section I.5.4% defines input parameters and illustrates proper
rlacement on punched cards.

I.5.3 Data Requirements

Input data describe rotor geometry and flight condition, observer location
relative to the rotor system, and acrodynamilc loads acting on the rotor
blades. These dats are read from cards for each run or are built into
the program in the block data subroutine BLODAT. Section I.5.6 discusses
sone features of this subroutine that might aiffect use of the program for

a rotor system other than the CH-53A rotor that was used for this study.
Output data normally consists of:

1. A display of input values including differential pressure as a
function of azimuth for each chordwise and spanwise location on
the blade.

2. A listing of Fourier series coefficients (Section I.1) as a func-

tion of azimuth for each span location and each noise harmonic.
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3. A listing of the oscillatory components of acoustic pressure used
in the final equation of section I.kL.

L. A listing of SPL as a function of observer location for each

rAadoa hawmAnsn

I.5.4 Input Parameters and Format

The programming aames of input parameters and their appropriate units are
indicated in this section. Placement of these paresmeters on punched cards
is illustrated in Pigure 47. Figure 43 shows actual velues in a complete
sample data set for the CARD input mode. Numerical values of the input
parameters must contain a decimal point unless an integer is specified.

BB Maximum blade thickness; 1nches.
AA Blade chord length; inches, assumed constant along the blade
span.
3 BLADEL Blade length (radius); inches, measured from center of
rotation.
GAMA Blade twist rate (linear); degrees per inch, pcsitive value
for normal negative twist f'rom root to tip.
RO Blade radial location where twist starts; inches, normally
taken to be reference radius for blade pitch angle.
” cc Speed of sound in air; dinches per second.
OMEG Rotational sp.ed of rotor; revelutions per minute.
DPSI Azimuth angle increment for calculations; degrees, can be

1.25 degrees of multiple of 2.50 degrees.

NBLADE Numter of rotor blades; integer.

MLIMDF  Number of harmonics of blade pressure to be input, not greater
than 30; integer.

MLIMRN Highest noise harmonic order to be calculated, not grester
than 10; integexr.

LSPAN Number of interpolated equidistunt radial stations used in
noise calculations, equals 10 or 20 only; integer.

IREELS Number of input data tapes (not greater than 5), uormally
left equal to 1; integer.

‘ TCOP Option to read aerodynamic data from punched cards (CARD),
or magnetic tape or fastran drum (DRUM) 5 glphanumeric.
PUNCH Option to punch aerodynamic pressure harmonics on cards,
normally left N3 alphanumeric.
INTERM Option for intermediate output, left N; alphanumeric.
IDD Option for intermediate output, left blank or O (zero);
integer.

RR(IN) Instrumented radial stations in terms of decimal fraction of
span for IN = 1 (closest to Toot) to IN = 5 (closest to
blade tip).

XA(IN,JN)Instrumented chordwise in terms of decimal fraction of chord
at chord locations JN = 1 (closest to leading edge) to
JN = 5 (closest to trailing edge) for each span IN,

T, T —
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TIMF Time interval over which acoustic pressure is calculated,
normells fguals period of blade passage frequency {seconds
per cycle); seconds.

THETA Fore-aft inclination of main vrotor shaft frow Z-axis, negative
tfor forward inclination; degrees, autogyro sign convention.

E3860P Option to calculete noise based on constant chordwise load
distribution, Y for yes or N for no; elphanumeric,

OPRONO Option to calculate noise based on arbitrary chordwise distri-
bution of airload, equels Y for yes or N for no.

Note: E3860P and OPRONO must not be Y simultaneously since OPRONO results
will be meaningless due to an equivelencing of certain varisbles.

NFT Number of cbserver locations at which noise levels are to be
calcvlated, not greater than 20; integer.

No* _ The psrameters ANG, NHH, KEY 1, KEY 2, and KEY 3 are required only
+3860P equals Y, in which case OPRONO must equal N.

ANG Azimuthal increment used to calculate noise with E386RN;

degrees, must satisfy (360/ANG) = even integer number, and
ANG not less than 0.5 degree. ’

NHH Number of section load harmoniles to be calculated from input
pressure harmonics, normelly equal to or less than MLIMDP;
integer.

KEY 1 Options for intermediate print-
KEY 2 out from E386RN, left egual
KEY 3 to zero; integer.

Note: Observer locations are specified in spherical coordinates (CAPRF,
THETAF, ALFAF) when E3060P equals Y and in rectangular coordinates {XFP,
YFP, ZFP) when OPRONO equals Y. Origin of both systems is the rotor hub.

CAPRF Line~of-sight distance from rotor hub to observer; feet.

THETAF  Azimuthal location of observer relative to rotor; degrees,
normal helicopter azimuth conventicn.

ALFAF Elevation angle of observer relative to rotor plane; degrees,
negative for observer below rotor plane.

XFP X~axis location of observer (parallel to THETAF equal zero);
inches from rotor hub, positive slong THETAF = 0.0° and
negative along THETAF = 180.0° (ahead of helicopter).

YFP Y-axis location of observer; 1nches, positive along THETAF
= 900,
ZFP Z-axis location of observer; inches, positive along ALFAF

= 90° (thrust axis of hovering rotor).
IBURST Number of the data set being processed, significant only when
TCCP equals TAPE; integer.

Hote: The following parameters are not required if the DRUM input mode is
used.

BO  S8teady component of blade pitch angle; degrees.

87




B1C First harmonic cosine component of blade pitch angle; degrees,
defined for a positive series.

B15 First harmonic sine component of blade pitch angle; degrees.

defincd for a pusiuive reries,

FO Steady component of blade flapping angle (alsc called coning
angle); degress, positive for flapping up.

F1C First harmonic cosine component of oscillatory flapping;
degrees, defined for a positive series.

F1S First harmonic sine component of oscillatory flapping;

degrees, defined for a positive series.
CN(K,JN,IN)Cosine component of kth harmonic of differential pressure at

chord JN and span IN; pounds per square inch, defined for
positive series.

SN(K,JN,IN)Sine component of kth harmonic of differential pressure; as

above.

K Order of harmonic of differential pressure, between 1 (steady)
and 31 (30th oscillatory component); integer.

JN Location along tlade chord between 1 {closest to leading edge)
and 5 (closest to trailing edge); integer.

IN Locatior along blade span between 1 {closest to root) and

5 {closest to tip); intoger.

During normal operation, the first run for a given operating condition will
use aerodyramic pregsure data on punched cards. This is indicated by plac-
ing the word CARD in the space allotted to variable TCOP. By saving the
Fourier coefficients that describe the chordwise distribution of differen-
tial pressure, subsequent runs for the same flight condition will require
relatively few data cards. To use coefficients from 4 previous run, the
word DRUM is placed in the TCOP location, and the sppropriate deta are read
in via unit 14, Figure 149 shows sample data for the DRUM input mode where
data are read from the 4th file of tape "G" (unit 14).

1.5.5 Output Data

Figure 50 contains a typical computer output from rotational noise predic-
tion program E6T6. Values of dirfereutial pressure are printed every 2.5
degrees of azimuth from 00 through 357.5°. These listing are read line-by-
line from lert to right. Fourier coc’ficlents are listed after the differ-
entiel pressures with cosine coefficients followed by sine coefficients for
each span location (blade station) and each noise harmoniec. The first line
of cosine coefficients is indented 3 spaces,as is the first line of sine
coefficients. These listings are read the same way as the differential
pressure listings. Oscillatory components of acoustic pressure are listed
next for each observer location, followed by the time history of acoustic
pressure at each observer location (field point). These acoustic pressures
are read line-by~line from left to right. The lst value is the acoustic
pressure at some arbitrary time t = 0, and the 4lst value is the pressure
at the time t = T (the period of the blade passage frequency). The value
at t = T should nearly equal the value at t = Q if the time interval,

TIME, is equal to (1/blade passage frequency). Rotational noise levels

as a function of field poirt for each noise harmeniec are the last param-
eters to be printed out.
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I.5.6 Changes to Subroutine BLODAT

Subroutine BLODAT containa mimerinsl valucs that wormally do not change

from run to run. The program is designed to accept aerodynemic pressure
data at 5 chord stations for each of > span stations, and the status of
each of these locatious is defined in BLODAT by perameters IRS(I) and
NCHAN(I,J). If no data are available for = given chord or span location,
changes are required to IRS(I) or NCHAN(I,J), or to both. Since the transg-
ducer at the Lth chord location of the lst span location was inoperative
during the present study, NCHAN(1,4) = 0 to indicate that no data would be
input for that position. This also tells the program to use an averaged
quadretic integration technique in all chordwise integrations at the lst
span location. For normal use, NCHAN(1,4) should be changed to 4, The

proper format for these parameters is shown in the listing of the program
(Appendix V),

1.5.7 Runuing Time and Page Regquirements

Approximately 2.5 minutes of machine time should be allowed for each noise
harmonic when the CARD input mode is used. This is reduced to approximately
0.6 minute per harmonic when the DRUM input mode is used. To be conserva-
tive, allow for 50 pages of output.
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Q P rh76wnuqx1676090050000 0 (633) NAUSCIL W 3 STATLON LY
QP AS I
or ASG s
ar ASG 63935625Y
N XOT C'R
RS
THE NotSe
OFF 6,600
o XOT AFGTE
F676 SAMPLL. RECK SFT=IH  20AVGHISTTO TCOP = CAPD
2.86 26,0 433,.% .0131 18,0 13270, 188, 2.5 6 8 520 1 CARO N M

Py '7-) .HS 095 « 98
«042 ,188 o3 6 «91
042 .158 .3 ] 91
042 .158 3 o6 .91
042 .158 3 «6 91
0u2 ,1%58 '3 6 9
,0531 0.0
MY e
534,52 g, -30, 5596, 0. ~3231,
538,92 0, -5, 6438, 0, =563,
BUPST MO, = 7 ¥t POTOP (1GISE PUMCHED OUTPUT 4et

BLADE PITCH J1IARMOMTICS

1.3133001 1.268440N 1,L096400 (COLLECTIVE, LONGITUDTHAL, LATEPAL PESPECYTIVELY)
RATOR FLAPPIIG AMGLE HARMAMICS

3,496%4006-9,2093=01 0,9000 (POSEITIVE TAIL 11IGH «~ ,EONEES)
DIFFEREHTTIAL PRESSIINE LARMONICS FOP o CHORD STATIONNS AT EACH OF THE 6 SPANS
(MEASHRTHG FROM THE LEADING EDGE AMD ¢/IC BLANDE nOot PE SDECTIVELY)

SPANM 1 cHnpp STEALY=  1,3215400
COSIME COETIICIEMNS

1,7893=01 8,6379-02=9,1822=02 5,4074=02~1,4760=02 1,37+9=02-3,2843~03 6,8900-0%

SINF CNCFFICIENTS

2.5822=01 1.2173~«01~7,8300-02 1,634%~02=-2,9430-02 2,6313=02-8,14%56~03 1,4022~02
SPAM 1 ¢liopp 2 STEADYE §5,2611-01
CNSTIHE COFFrICTENTS

6,3769=02 2,6900-02+2,6319=02 2,25354=02=1,1330~02 2,8795-03-8,5509~04 §,2238~03
SIME COFFFICIENTS

1.0326=0) §,1014=02+2,4542-02 7.6643~03«4,6196-03 8,06al~03 7,9350~03 7,4742~03
SPAM 1 CHOpPD 3 STEANY2  2,7584=~01
COSINE COEFTICTENTS

8, 3880=02 2,8974~02=2,9560~02 9,6782-03~6,2573~03 3.0613-03 1,4864~03 3,5357~01
SINE COFFFTICIENTS

7346502 3,2867=02-1,2936=02 $,3314~03~6,4602.-03 6.66508=03~7,8706~04 3,6909~03
SPAM L CllopD 4 SYEANYZ 90,0000
CASTME COEFFICTENTS

0,0000 0,0000 0.,0000 0.0000 0,0000 0.00n0 0.0000 0,0000
SINE COFFFICIENTS

0.0000 0.0000 0,0000 0.0000 0,0000 0.0000 0.0000 06,0000
SPAM 1 Cllopn 8 STEADNYS =8 .6346~02
COSTHE COEMrICTENYS
=0, 4211=030 ,8T21=03 3,1423-03=3,3696-04~2,93%9-05 4,4270~04~2,7112~04=9,1695=~04
SINE COEFF ICIENTS
=B 45B7=0U=1 ,6026=03 B,65688-05=1,69L1=03 2,1953=03-3,28,5-04 1,5774=04-2,6268=-04
SPAMN 2 CHOpPD 3 STEADY=  3,515%400
COSINE COEFFICTIENYS

6,2205=01=5,0632=02 1,4693~02 3,2436=02-6.0388-02 2,8522~02~1,7416~03~5,5072-03
SINE COFFFICIENTS

6.4991=03 1,7020=01 3,8880~02 8,0048~02 3,4875=03 {,5879=02 1,3939~02=4.9721~04
SPAM 2 ¢llopp 2 STEANYZ  1,4074400
COSTHME COAFFFICIENTYS

Figure 48. Sample of CARD Input Mode.
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2.712%01=1,4134=03 6,.TRAO=0N 2,1101-02=3,0026-02 1,38q3-02-%,0205=03~1,6058~03
SIHE COCFFICIENTS

2.42%2-01 7,7975-12 1,6632-02 3,2862-02 1,3079-02 7.44¢2=03 7,4750=0) 5,328u-03
SPAM 2 CliopD 3 STEADYT  1,1239400

CASINE COWFFFICIEHTS

1.,4021~01-2,3537~n2 7,325104 1,2601~02~1,5888«02 6,884%~03 1.0343=04 2,9860~03
SIME COPPFICTIENTS

1.,4063~01 3,6232-02 7,2472-03 2,2703=02=3,6062-08 7,20;3-03 3,5772-03~4,5975~04
SPAM 2 CHNpp 4 STEArY2 2,7872-01

CNSTMNE COFPrICTIENTS

A, 015%5=02 2,6385-03-2,0558~03 9,6918«03-8,3669=03 9,2553=04=7,9473=04=2,9648~0%
SINE CACPFTICIENTS

4,7117=02 2.0689-012 6,5795=03 5,4138=03 1,124H=02 4,474H4=03 3,3201-03-6,1514=04
SPAM 2 Cllopn 8 STEAMY2 ~1,6337~01

COASTHI AL ICTENYS

2,6125-02 3,8526~03=1,3500=03 3,7271=03~2,7216-03 6.27;9=04 6,4998=04~1,5116-03
SIHE COCFFICTENTS

=1,3585=02 4,4238~113=3,3623=03-1,4518=03 4,5007-03 2,1445«04 1,2701~03 4,2440-04
SPAM 3 ClInpp STEALYZ  4,5398400
CNSINE COETFICIENTS

0, 34u=01 2,4672=02=9,%5280=02-6,158%=02=1,5801~0% 5,5602=03 9,4039-02 1,1364~01
SINF COFPFTCIENTS

6,0212=01 1,0442=01 L,7576=02=14,8439=03 1,3575-01 7.2371=02 6,9967~02-6,1871-02
SPAM 3 CHiapp 2 STEANY: 5,1488«01
CNSTIME COFFFICIENYS

3.1920=01 3,6656=12=2,40R0=02 3,2477=02=1,0168-02 3,1908-03 1,3488~02 9.5870~01
SINE CACPEICTIENTS

6.0606=02 a,5417=12 9,9914~03 1,6957-02 2.9003=02=2,0850-03 3,1961=~03~3,1983~03
SPAM 3 Cliopp 3 STEANYS -3,7077=01
COSTIHE COEFFICTENTS

8,499%-02 5,2003-02-2,9669~02 1,2778-02~1,2519-02 9,4353=-04 %,9984~03-1,5821-03
SINE COrFFTCIENTS
«2,2669=03 ¢,2634=02=2,603203 1,3001=02 2,2185~02 4,6875=03=4,3110-03-6,0489~03
SPAN 3 chopp o STEADY2  1,1764400
CASINE CAFFFICTENTS

5.5060=03 1,%338-12=1,7025~02 1,1994=02=3,1227-04=1,0326~04 1,0875=03~8,7683-03
SINE COFFFICIENTS
«3.8908-02 2,8985-02=2,4007=04 1,0608~02 6,8600~03 8,6238~04=9,1648+03-7,1324=05
SPAM 3 CLIOPD S STEADYZ  2,0242~01
CNSINE CAETFICTENTS

3.1762=03 4,9851=(13=2,%603+03 5,8589=03 2,8196~03-4,5658=01=2,1767~04~5,F044=03
SINE CACFFICIENTS
“«2.3438-02 0,5578=03 9,9387=04 3,4870~03 5,5972-04 7,0844=00=6,8262=03 9,5167-04
SPAM 4 Chfph 3 STEANY2 9,6341400
COSIMNE. COEFFICTENTYS
=1,3684400=8,4312~01-1,9837-01-2,4799=04=1,9390~01 7,.3308=02 4,A595~02 5,4914-03
SIMF COFFFICIENTS
7,3405=01=8,1310-01 7,9605=02 2,659%~01 4,6046=02 4,85;7=04=8,7989~03~1,%977-01
SPAM & Citepp 2 STEANYS  3,8796400
CASTNE COEFFICIENTS
=1.1079400~3,8811~01-6,3380=02~1,2579=01~1,7367=01 1,27ni=01 1.3918~01=4,6663~02
SINE COFFFICIENTS
=3.5022=01=5,0404=01 1,0944=01 1,7018=01 1.,4051=0L=6,0502=02 6,5529~02=8,6124~02
SPAN &4 Ciopp 3 STEANY=  1,T704400
CASTME COEFFICTELTS
«2,6249-01~]1,9883~01=5,1591=02~7,2592~02~3,6821-02 ,23542-02 1.6471-02 1,0313~02
SINE COFFFICIENTS
) 0704=01=2,0230-01-4,3912-02 1,1520-01 1,1838-02 1,8821-02 9,7173=03=6,5188~02
SPAN & Clioph 4 SYZANYZ  4,3502-01
COSTHE COEFFICTENTS

Figure U48. Continued.
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-8, 8620=02=8,7619=02=1,2670=02-7,7182-031,3397-02 1.37n3~02 1.8237=02 1,3705=03
SIME COCFFLICIENTS

=0,6418=02-4,2627=022,2100=02 4.0290=02 1,2906=02 3,3737=04%=7,7343-03~1,2327-02
SPAN 4 CHOpD 5 STEATYE =3,7936-01

COSINF CAFTRICTENTS

=8,4917=03=8,8%17=03 7,6144=05=9,2092~00 6.0998-0% 9,59,2~03 2,2058-03 L,9945~03
SINE COCFFICIENTS

=4,7729-02=1,7351~02 7,0737=03 1,7094=02 2,9334~03 4 ,68,9~04=5,7162-03~3,8534~03
SPAN S CliopD 1 STEADYZ  9,8304400

COSINE COEFFICTENTS
~1.6596400=1,24044001=6,6360=01=3,8059=011,1047=01=2,8423-02-5,4526=03 1,0968-02
SIME COCFFICIENTS

«6,8719=01-8,1859-01~1,1993=01 B,5975-02 3.3376-02 3,77a0~02~4,4579=02=2,0696=02
SPAN 5 CHopn 2 STEADYz  2,8259400

CASTHE COErFICIENTS

«3,7722=01%2,8959=01=1,1734=01=7,2880=02-6,9081-02+7,7209~03 5.1103~03 2,5126=03
SINE COEFFICIENTS

*0,836102-2,0992=01%6,1597=02 2,7910-02 1.4647=02~3,3090=03 3,4487-03=3,0249~02
SPAN 5 CHiopD 3 SYEANT2  1,2639400

COSIME COEFFICTEMYS

-2, 4124=01=2,1883=01=8,3634=02=4,0030~024,7826=02 1.4347=02 1,5826=C2 1.0908~02
SINE COCFFICIENTS

=1,5170=01"1 ,76806=01~4,8001=02 2,7917=02 1.3979-02-6,21a1=03 2,4727=03=2,9592=02
SPAN S CHOPD 4 STEALY=Z  4,7708-01

COSINE COEPrICTENTS

=7,9225=02=7, 4821022, 3488=02=1,1087=02-2,3349-02 5,1036=03 6.3273-03 8,4353-0%
SINE COFFFICIENTS

=7,1022=02=6,8677=0272,6652-02 7,5330=03 1,0709-03=3,9655~03 6,1016=03-8,4271=03
SPAN & Cltopp 8 STEADY=  1,814%=01

CASINE CAFFFICTENTS

=7,0866=02=6,3144-02~1,4039=02-8,5659-03~8,1222=03 9,7110~03 1,1004~02 7,6864=03
SINE COCFFICIENTS

-7.gooz-gz-v.aszs-oa-1.2589~oa 2,1950-02 3,0799-03=3,41,7-03-2,4317-03~5,3973~03
Q XGT R
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Figure 48, Concluded.
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Figure L9. Sample of DRUM Input Mode.
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APPENDIX IT
MEASURED AERODYNAMIC DATA

Figures 51 and 52 compare the azimuthal histories of differential pressure

on a NTH-53A mein rotor blade for hover conditicns with and without RIN.

Pressures at B85% span do not show rapid fluctuations associated with blade/

wake interaction RIN. However, pressures at 95% and 98% span do reflect

tre blade/wake interactions for the RIN condition. Traces for 75% and

L0% span are not presented since they are as inactive as those at 85% i
span,

Measured aerodynamic data are presented in Tables II through X. These
tables contain blade angulator and differential pressure data in harmonic
form for a positive series (A(y) = A+ Ajcosy +B siny+ ..+ A

cos ny + B_ sin ny). Angulator data are in units of degrees while differ-
ential pressure data are in units of pounds , er square inch. Harmonics of
pressure are read line-by-line from left to right for each spanwise and

chordwise location. Note that the pressures for Span 1, Chord 4 (.4 span,
.6 chord) are zero because of an inoperative transducer. Adverse effects
of losing these data are negligible for the ,resent study, because this
inboard portion of the blade does not control the acoustic characteristics
of the blade. Table XI contains trim paremeters for each flight condition.
Shaft inclination is referenced to vertical and is defined as positive for
aft inclination (normal autogyro sign convention).

Differential pressure data recorded on the airborne dircct system were
analyzed to determine if more than 30 harmonics were present. Spectrum
averaging with real-time anelysis equipment revealed no more than 30
significant harmonics for the flight conditions of the present study.
Since rotational noise levels were calculated fram 30 loading harmonits,
the present study made full use of the data's potential for rotatiocnal
noise prediction.
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TABLE II. AERODYNAMIC DATA - HOVER, NO SIN, 0300 HEAUING

BURST MO, ¥ 7 «re POTOP NOISE PHHCHED OUTPUT ber
BLADE PITCH LIARMOMNICS
1.3133801 1.2686400 1,4096800 %COLLECTIVE, LONOITUDEHAL, LATECAL PESPECYIVELYn
ROTOR FLAPPNIHNG ANGLE HARMNOMICS
3,4965800~9,2093~01 0,0000 APOSITIVE TAIL 1116l = SONFESH
DIFFEREHTIAL. PRESS!IPE 1IARMONICS FOP 6 CLIORD STATINNS AT EACH OF THC 5 SPANS
KMEASVIRTMNG FROM THE LEADING ENGE AMD THE HLADE ROOT RESPECTIVELYH,
SPAN L CHOPD STEANYH 1,321%400
COSTHE CORFFICTENTS
1.789301 B,5379-02~9,1522~02 %,4074~02~1,4760-02 },3739-02+3,2843-03 6,8900-03
“1,9970=03=3,4915-03 8,4930~08~1,1290~03~6,9407=-03 3,9449=03+9,0343~04 4,3004~03
8.5950-03 3,0881=04 9,1279-03=5,8470=034,A316~0%5 4,9040~03 3.4c61=03~3,2388-03
“1,5023=03%0,7401=03 4,2240=03=1,9447=03+2,2745=03=9, 34803
SINE COFFFICIENTS
2.5822-01 1,2373=01-7,8300-02 1,6145=02=2,9130-02 2,63;3+02~8,1456~03 1,4022~02
8,4771=0% 8,5027-03 9,5388=03 1,0633-02 5,3334-03 2,9976=03 2,5466-03 8,0187=0)
3, 643803 2.5758.03-5,3787-03=4,4364-03 3,3528-03 3,4018-03 6,9199-03 5,5968-03
~1,0017=02 9,9706-05-1,6761=03 1,0711~02 1,4244=03 2,04a8-03
SPAN 1 Chioph 2 STEANYH 5,2611=0}
COSIME COFFFICIENTS
6,3769~02 2,89A9=02-2,631902 2,2534-02~1,133002 2,6795-03-8,5509=04 §,2238~03
3,1026=03 1,9779=03 3,8844=03~1,8980~03 2,16%9-03-3,205%+04 3,5903-04-2,8702-03
3,0076=0k=8,7718=03=1,1922-02 4,5250~03 6,72%8~03 1,7215=03 3,4697-03~2,3070-03
3,7648-03=5,0455-03=4,0322=03=1,3050~03~8,7565~03 2,6422~02
STME COEFFICIENTS
1,0326=01 R,1014=02-2,4542=02 T,6643+034,6196=03 8,0601-03 7,9350-03 7,4742-03
~3,5750-03=2,0922-03-1,5032=00 2,7277=03=1,3113-03 2,4368-03 6,6702-05 4,5762-04
0, 8503=04=3,2046=03-4,%8313=03 2,1323=03 1,8549~04 1,0419=03 2,1888~03-3,3102~03
~%,5410-03 7,5371=05-4,1295=03-1,2611=05~5,6943-03 9,73q7-03
SPAN 1 CHOpD 3 STEANYH#  2,7584-01
CASINE COFFFICIENTS
8,3880-02 2,80T74=~02~2,9%60~02 9,6782~03=6,2573-03 3,06433-03 {,4864-03 3,5357-03
©2,6500=03=4,1112<08 3,7660%03 1,8135=03-4,6702-04 9,3446-04 A,9288-04 3,05T4-~04
1.1809=03 1,0868«037,3116~08~8,6081=04 1,6214=03 9,3992=04~1,5457-03 3,1568-03
2.,9810-04«1,3213=03 3,3486+03=3,0306~03 4,5115-04~3,0356-03
SIME COEFFICIENTS
7.3065-02 3,3867-02=1,2936402 §,3314~03-6,4602-03 6,6668+03=7,A706~04 3,6909~03
1,5738=03 3,2335-03 2,2136~03 2,B8953-04 1,9336-03-1,3150=03-7,5203=04 7,0550~04
®1,6301=03 1,3701=03%,0663=03 3,8544=03 2,8686~03 2,3121-03 1,0317-03 2,3985-03
-t T306~04=2,8558-.0% 1,8868-03 1,9076-03=6,0112-04-5,8643=04
SPAN L CHOpD 4 STEADY# 0,0000
COSTIHE COEFFICIENTS
0.0000 0.0000 0,0000 0.0000 90,0000 0.0009 040000 0,0000
0,0000 040000 0.0000 0.0000 0,0000 0,0000 0.0000 0,0000
0.0000 0.0000 0.0000 ©.0000 0,0000 0.0000 0.,0000 0,9000
0.0000 0,0000 0.,0000 90,0000 09,0000 06,0000
SINE COPFFICIENTS
00000 0,0000 0,0000 0,0000 0.0000 0.0000 040000 0,0000
0,0000 4.0000 040000 0.0000 90,0000 0.0000 040000 0,0000
0.0000 0.0000 0.,0000 0,0000 0,0000 0,0000 0,0000 0.0000
0.0000 0,000 09,0000 0.0000 0,0000 0.0000
SPAN 3 ClIOpD 8 STEADYH =8,6346=02
¢NSTMNE COEFFICIENTS
"0, 4211038 ,8721~03 3,1423-03=3,3696~01=2,9359=05 4,4270=04=2,7112-04~9,1695-04
2.6616-08 3,108%-04 3,8000~08 1,B8462-00=2,0502-04 6,7544=-04 8,3109-04 5,1657=05
7.5813=0U=1,6474=04 7,6090=08~3,0417~0# 2,1672=00-1,2764=04=4,5281-04 8,5785-04
«1,8388-0% 3,2837-04~7,3904~0a=4,1605+00~7,0243-0643,7858~04
SIMNE COEFFICIENTS
-} 458T=0U=] ,6020=03 8,6580-05~1,6911~03 2,19%3-03~3,2855-04 1.,5774=04~2,6268-04
-4,8398=04 1,0617=04+2,8801=06 9,0521-04~2,2690~04~3,857%~05-6,9851-04 1,3426~04
«7,2141-08 $,9778.04 1,1060-03=7,73425=04 4,8384%05~2,3796=05=6,4754-05=1,0166~03
~5,9057=0U=0 ,8320=0% 1,0969-00-1,3911~04 3,33538-05 2,63u7~06

B a2 S 7 S A AR et St
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TABLE 11 - Continued

SBAN 2 CHnpp STEANYH 3,5155800
CASTNE COFFFICTENTS
6.220%-01~9,0632-02 1,4693-02 3,2436~02-6,0388=02 2,5522~02-1,7416~03~5,5072~03
1,1860=02~%,4898~03 1,88608=02 1,7013-03~7,0031~-03 B,4396~03 9,0738-03 4.9960~-03
=-%,0431-03 0,4331=04 %,1452=03 2,6997=03 5,8287-03-4,99567-03=5,5136=04~1,7133=03
~2.,1006~03=7,3604=03 2,2402=03 9,A086~04 2,3835-03 8,7400-03
SIME COFFFICIENTS
6.7991=01 1.7020~01 3,8480-02 8,0048=02 3,4875-03 1.5879=02 1,3939~02~4,9721~04
1.6311-02 2,%767-02 8,%070~03 9,2934~03 1,9949=02 9,6852=03 1,4059~02~3,3363~-03
«2,1918-03 5,0861=03=8,8771=05=1,7950=0% 2,1624«03 *,10n6~02=8,9021=03 1,3144~02
5,8140-03 1,3763-02 1,2142=02 6,0306=03-6,0559=03 5,8436=03 .
SPAM 2 ClinpD 2 STEANYH  1,4074400
CHASTHE COFFFICIENTS
2.212%-01-1,8136=03 6,7809~03 2,1101=02-3,0086~02 1,30a3~02-5,0205-03~1,6058=03
2,7946=03+2,0997-03 7,8461-03 4,9%58=03~5,5405~03 4,1930=03 4,0955-03 2,5070-03
“6,9420=03+2,9400=03=1,011802 6,1578-03 4,7726=08-6,7u87=04 2,1611=03~5,0470-03
=1,3996=03 4,3807~04 4,55190~03~2,5978-0/ 3,1004~03 2,76a%=03
SINF COEF=ICIENTS
2,4282=01 7,7975-02 1,6632=02 3,2862~02 1,3079-02 7,41¢2=03 7,4750-03 5.3284~03
8,5520=03 1,2052-02 1,4467=05 1,3798+03 1.0131~02+2,3234<03-1,9046=03 1,5630~03
=3,8372=03-1,6881-03 6,2252-03 5,1712=04-1,6817=034,6572=04=2,4231+03 7,6810~03
2,5987=03 8,7418-03=7,1681~-04~2,7080-03 2,1766~03~1,8315-03
SPAM 2 CHopD 3 STEANY# 1,1239800
COSYNE COFFFICTENYS
1.4021-01=2,%537-02 7.32%1-04 1,2601=-02=1,5888-02 6,886"=03 1,0343~04 2,9860-03
3,7106=03~6,3201-04=3,2924~04 3,6240-01=3,2937~03 9,1033=04 3.8301~03-6,1630~04
~3,199%=03 §,7504=08 &,1110-04 4,6413~03=1,1904~03 2,8720=03~7,0616~04-2,6867~03
1.270%=03-1,1158~03 1,6909~03~1,7204-03=1,73%54~03-3,6505-03
SINE COCFFICIENTS
1.,4063-01 3,6232<02 7,2472=03 2,2703~02-3,606Z =04 7.2413=03 3,5772=03~4,5975-04
1.8374-03 3,7147=03=1,3828=03 4,9614=04 1,289, -03 |,0870=03=2,1114=03~5,37680~04
1,2634~03=1,6545=03 1,5366~03~1,5986=03 8.5367-04 7.2630=04=3,3847=03 5,861903
3,6215-03 3,6907~03 6,9162-04~1,6133=03 4,1089=04 1,8620-03
SPAM 2 Clinpn 4 STEANYH 2,7872~04
CASINE COFTFICIENYS
B,4185-02 2,6385«03=2,0550-03 9,6918~03=8,3669=03 9,2523=04=7,9473~04~2,9648-03
2.1314-03 7,2286-05 9,2400-08 1,0965=04%4 ,6974=04=1,9)52=04 1,5216~03~5,9636-04
8.1233-05=1,0101=03=3,6540~084~2,8228=04 {,5125-04 4,4250-0% B,4629«05-5,1707=04
=6,2209=04=5,2277=08 2,1462203=6,2797~00~1,0745=03 7,7548-05
SINE COFFFICIENTS
8,7117=02 2,0689-02 6,579%-03 %,4138~-03 1,1244-02 4,474%«03 3,3201~03-6,1514~04
=1, 4586=04 5,0916=03 6,4142-04 2,3465~03 2,4332-03-2,6657=01~1.2663=03 2,1077~04
6,9379-04 3,8307-04 9,3088=08-7,3644=04=1,0069~03~3,632~04 6,1305-04 1,5469=03
=6.7162=04 4,8457=00 D,6107-04 B,8168=04~1,4996~04 4,082 %~04
SPAM 2 CHopD 5 STEANYH =1,6337~0%
COSTNE COEFFICTENTS
2,6125~02 3,8520=03=1,3500-03 3,7271~03-2,7216=03 6,2719+04 6,4998~04~-1,5116~03
1,6085=04 2,4534=00=1,1700=03 1,2073-03 8,1225-04 5,0774=04 1,1509=04 8,8855-0%5
T.6715=04 1,3301-03 3.1530-03-4,4466~004~%,9289~04-9,0354-04 4,8799-06 1,4151-03
3,8776=04 1,3138-00 1,4145~03 3,06%6~04~5,7415~04=1,03q4-04
SIME COEFFICIENTS
=1.3585-02 5,5238-03~3,3623~03~1,4%18~03 §,5007~03 2,1445-04 1,2701-03 4,2440~04
3,5168~00 1,9229-04 2,1420-04 1,0922-03 8,4828-04 1,5u6%=04 2,1339-05 4,8124=0y
8,7610=04 3,2276-00 3,1305«04~1,0230-03~3,4524=04 1,9037=04 1,0L41=03 7,65%4-04
1.3039-08 2,5523-00=6,4601-08 3.8518-04=1,1134~03~1, 1659~04
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TABLE 11 - Continued

SPAM 3 CHOpP 4 STEADYR 4 ,530)800
CACINE CAETTICTCUTS
A 1384=0] 2,8672~02-9,5280-0L~6,154%~02-1,5801=01 5,5602~03 9,%4039~02 1,1364=01
-8 ,8008~-02-3,4187-02-1,0871~01 5,4083=-03 3,5277=-02 5,6343-02 3,1177=02~1,9043~02
«3,2661-02 5,0311=03-%,9860=03 8,5206~03-%,R866-03 5, euqb-os~< T473=03 2,2078-03
1.2013-02 R.1592-01=1,4088~02=2,7078~02 |,3375-02-3,65q%=03
SIME CNFFFICIENTS
6.0212-01 1,9442~01 1,7976=02~4,8439=03 |,3575=04 7.2371=02 6.,9967~02-6,1871~02
=1.094R=01=1,6037-02 1 3864-02 8,4033-02 4,5553-02-9,9201-03-3,3830~02~2,5808=02
6.4035-03 1,6100-02 2.1443~02-2,3009-03 8,49%2~03 4,9311=03 7,0763~03 3,9102~03
6.2789-03=7,0755~03 1 4883-02~2,2117=02 4,3998-02-9,80,35~03
SPAM 3 Cllnph 2 STEANLYH 5,1488-01 ) )
CASTINE COEFFICIENTS
3.1920-01 3,6656~02=2,4089=02 3,2477=02-4,0168-02 3,19q8=03 1,3488~02 9,5870=03
1 6324=02=3,4432-03=3,2245=03 7,5349-03~2,9376=-04 3,7356=03=3,6568=04~7,1000-03
«3,0104-08 3,2027-03-8,8079=03 5,6712-03-3,0231=03 7,6622~03-2,1359-03~1,7513-03
©.3915-03-3,0997-03 2,4004~03~2,3917=03 1,5254-03~2,8373-03
SIME COCFFICLENTS
6.9656-02 9,5417-02 9,9914~03 1,6957-02 2,9003~02<2,0850-03 3,1961~03~3,1983-03
=7.5608-03 5,5986=03 5,1%04~03 1,7627-03 1,2282~03-9,4510-03+7,3499~03~5,3253=03
1.0441~02-8,2811-03 8,2880~03 3,2551-03 4,7143-03-2,18,6-03 1,8540-03 8,0500-03
%,7956=03~1,1204-02 9,%005-03=6,1570~03-9,8546=-03=7,0899-03 .
SPAMN 3 Cliopp 3 STEADYH -%,7077-01
CASIME COENTICIENTS
0,499%=02 5,2003-02-2,9669-02 1.277a-oa~1.2519-oa 9,.4363-04 %,9984-03-1,5821-03
=1.37%1=02 2,7460<03=9,6090-03 3,0029-03 2,3433=03=7,.1157-04 S,1523-03-4,7482~03
=1,8145=03 3,7707~03 4.8344=03 1, ssso-osnz 4066-04 6, enre-ou-a 6469=04 2,6%80-93
7. 2060-03-3,2631=05-1,%364=03-4,6039-04 4,0766=03~1, 7138-0%
SINE COEFFTICIENTS
~2.2669-03 6,2634~02-2,6832-03 1,3001-02 2,2155~02 4,6875~03-4,3110~03~6,0489~03
A, 0835~04-2,6791-03 7.1113~03 6,.8703-04 4,5805-03-2,0640-03-2,1633-0> 2,8066-01
©,0530-03-3,8696~03 9,4391-08 3,5087=03 2,4166-03 3,1966-03 6,6476-03 6,1629-03
5,6723-03-2,%5606-03 4,2196~08 3,3113-03-4,08{3~03 4,5622-03
SPAN 3 ClIOPD 4 STEANYH 1,3i764800
CASIME CNFFTICIENTS
%.5060=03 1,5338-02=1,7025<02 1.1994-02~3,1227-04=1,0326=0% 1,0875-03=8,7683-03
«5,5866-03 3,8759~03 2,8888=03 1,0275-004=2,5925-03~3,2028~03 5,4465~04~1,1663=03
8,5110=08=2,3452-00-%,0419-04 3,2957~03~3,2744-04 6,597T7~0% z.6o°5-03 9,0911-04
5,0030=03-2,9738~03 1,5306~03~1,2794-03 2,0087+03=8,1731-0%
srme COFrFICIENTS
«3,0908=02 2,8985-02-2,4007-04 1,0648-02 6.8600-03 8,6258~0=9,1648~03~7,1324-05
2,9026~03 2,9361-03 4,78%52-03~5,6196=03 |,7945=03=2,8448-04~4,2911~04 1,0654~03
1.8981-03-1,0507=00 1,6196~33 1,7150~03=1,1110-03 2,914%=03 5,4937~-04 2,4146~03
B.6896-08 8,0057-00 1,2109-03 1,0757~03-2, z9a7~ou 6.361?-0“
SPAN 3 CHINpD 5 STEArYE  2.0242-01
COSTIMD COFTFICTIENTS
3.1762=03 §,9851-03=2,%603~03 5,8589-03 2,8196=03=4,5658=04=2,176T7=04=5,9044~03
-6,3671-04 3,5209-0% 3,9482-03~7,8798~ o:-e A180-~04=2,5325-03=8,7711-04 6,T480-04
8.6727-04 2,.5505-00 5,9795=08 6,5134=04=8,1177=04=4,73r;1=0% 3,0004-03~1,1878-03
l.5512-0;-1.0229-03-1.ulus-os 7-6162-04‘1.156“-03 1.3107-03
SINE COPFFICIENTS
-2.3438~02 a,5578-03 9,9387-04 3,4870=03 9,5972-04 7,8B48=04-;,8262=03 9,5167-04
1.£253-03 2,9658~03 1.93~03=4,6311=03 1,4959=03=),4600-04 1,9675«03 9,7045-04
1,7314=03-6,6614~n5 1,7845-03 8,4139-06=2,0118-03 3,10844=03~1,9.83~04 1,3417=03
3,5526=04=2,1735-03 1,6984~03-3,R8924~04 6,3088-04-7,8175-04
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Tall.E 11 - Continued

SPAM &  COAPD )

CNSTIMNE COFTFICTENTS
=1.3604d00-8,8312~01~1,9837-01~2,4799- 01-1,9390-01 7,33,0-02 4,A595-02 5,4914-013

. «6,6775%03=1,68721=01=9,0594~0£~9,1341-03 1,A089-03% 5,05,8-02-2,2030~03~3,1198=02
. ~8,2273~02~3,00%4=02=3,8927-02 2,2098~03 1,5133=02 §,59,8~02-2,1017=02~2,2794~03
2.5028-02 4,2023-0%~9,7501-~03-1,3757~02 1.56881=02 1,02al-02

SINE CNCFFICIENTS

~7.3405-01-8,1310~01 9,9605-02 2,6595-01 4.6046-02 4,8417=04~8,7989~03~1,4977-01
=1.,6010=01=0,3455~02~%,0482-02 7,5381=02 1.4215=02-9,830%=02~4,0773-02=5,3507=-02

=2.5210-02-8,2992=03 6,2344~02 $,A983=02-2,9136-02 5,1939~03 3,A143-02 1,8088-02

=2.7920=02 3,3486~02=1,0842-02 3,6688=02~2,8224=03 3,8402«02
SPAN & CHiopD 2 STEANYN 3,8796400

CASTHE COEFFICTENTS

STEADY® 9,5341800

e o T
—

~1,1079800-3,8811-016,3380-02-1,2579=01~1,7367~01 t,2701=01
°,8304=03~5, 3028~02=9,8807=02 2,0301=02-1,3747=02 4,370%=~0%
=7,8128=03~6,2278=05=0,8328~03~2,7205=02 1,2925-02+3,84p0=03
0,5580-03=1,1926-02~3,8742=02~3,5270~03 1,4664=-02 3,221%=03
SINE COEFFICIENTS

“3,5022-01=6,0484=01 1,0944~01 1,7018=04 1,4051=0%=6,0502=02
=1.4504=01 1,%102-02~1,9686=02 2,0229=02 7,3208-02~7,0047~02

113918-01-4,6663~02
3.1276=02=2,2334~02
4,R009=03 6,4983~02

6,5529-02-8,6124~02
3,4363-02~1,2989-02

«2,71B7<02=7,3026=03 3,1731-02 2,4635~03~1,0559-02 3,6536=02
~4,1087=02 1,9825=03=8,5260-08 1,6156=02 2,3482-02 4,68(9=02
SPAM 4 Clinpn 3 STEADNYH  1,7704400

CASIMNE COEFTICIENTS
«2,62080-01"1,9883=01~5,1804~02~7,2592~02-3,6821-02
2.2379-02=6,7083=02=8,9710~03~1,4320=-03=2,2842-02

~3,8287-03=2,8800-02~1,6626-02 2,2795~02 1,2125=02
7.3708-03-1.2288=02-4,9375~03 1,8689~02 1.6197=04 1.0u38=02

SINF COCFFICIENTS

«1,9704=01~2,0230~-014,3922-02 1,1520=01 1,1838-02 1,8021=02 9,7173~03-6,5188-02

~1.3810-02-9,9860~03-3,1103=02 4,4519~02 1.1862-02~1,0973~02 5,3716-03~2,8734~02

=1,200%-02 1,3334~02 3,0942-03 2,96084-02 1.86Q7-02-2,0232=02~3,1933~03 2,3911-03
1,1918-03 Q,17%56-03 2,9021~03 1,9768=02 6,995=03~1,1946=02

SPAN & Cliopn 4 STEADYH ,3%802-01

CASTME COEFTFICIENTS

=8 ,862N~02=4,7619=02=1,2670=02~7,7182~03~1,3397=02 1,3703=02 1.,8237-02 1,3705-03

«2,1859=03~3,1607~03=9,6000~03 1,957%=03=3,30%5«03 1,2500~03 1.1314-02-5,64686=04
1,6763=03~1,0080=02-6,8300-03 1,0183«03=2,5432~03 1,28q95=02 4,7617~03~3,2907-03
3,3472=03»1,1393=02=1,7096<03=7,6077~03 7.5587=03 7,.1950=03

SIMNE CALFFICIENTS ) ,
=0, 6410=0274,2627=02-2,2180~02 4,0290~02 1,2906-02 3,37q7=0l=7,7343=03~1,2327~02

=0,5932-03=4,4330-03+6,8807~03 §,0859~03 9,2643=03-2,6250-03 3,8312~03~8,9611~03

3.,3707=02-4,8835-03

1.6471=02 1.0313~02
7.1747=03~1,3095-02
7.267%~03=1,1140~-02

4,2362=02
2,8183=02
1.7634~-02

. v
e g —— T r————

8, 0431=04=9,8795-03
-2 7060-03-20 3385-03
SPAM 4 Clioph §
CNSIME COEFFICIENTS
=B.4917-03~-3,8517-03
“N.8767-04 3433103
=1 94UN=03 4,3594~03
=8,1467-03~3,7851-04
SINE COFFFICIENTS
-4,7729=02~1,7351-02
-1.8783~03-5,0572-06

1,0879-02 £,6004=02 1,1777=02 4,4553=03=2,1780~03-5.2995~03
$.,2847-03 1,0208-02 2,0%39-65 5,0925~03
STEANYH ~3,7936-01

2,6144=05-9,2092=0% 6,0998-03 9,5912-03 2,2058-03 1,9945-03
1.371703=2,5022=03~6, 7829~03-2,6407~03~3,5518-03 1,2209-03
2,9051~08 6,1218~-04-2,6776~03 4,4277=03 7.1966-03 2,0035-0%
3.%5406~03~1,9203~03~1,7568=03-4,5359-03

7.,0737-03 1,7094~02 2,9334=03 4,6B09~01-%,7162+03-3,8534-~03
2,6993-03 ?,73569=03 3,6277-03 1,054,902 5,9268~03 4%,2084-03

-2,9645~03-2,7871-03

1.2635=03~5,7055-04 5,2044-03 1,7211~03~-3,R365~03~1,6438~03
~6.,6820~04~7,5529~03

8,238H4~05=3,7954=03 1,0034-03 2,0277-03
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TABLE II - Concluded

SPAN 8 ClnpD ) STEAT'Y®R 9,8304800

CASTIME COEFTICIEHTS

] .6596800-1,2404801=6,6369=01-3,8059-01~1,1047=01-2,5823-02-%,4526=03 1,0968~-02

«3,.8004=03-1,%8860-02 1,7108=02~1,1093-02-2,7075=02-9,0%10=02«2,1758=02=2,4752~02

=i, 1009-02~1,8956-02-1,3232=02 3 T12"~03 1,2127~02 3,64q4%=02 2,6005-02 2,6624=03
7.R025-03 2,8996=02=3,4414~02~1,7907=02~1,3129=02~1,0545=02

SINE COFFFICIENTS .

~6.8719-01-8,1859=-01=1,1993-01 8,597%-02 3,3376~02 3,77q0-02-4,4579=02-2,0606=02
“f,2308-03-48,8822~02=6,9061-02~6,5330=-02~4 ,4534=02=2,0549=01=9,674L-02~5,9658=02
-3,8119-02 1,2303-02 6,0929-02 8,1873-02 3,5231-02 1,2802=02 1,3826-02-1,1200~02
«2,0696~02 0,6773-03=2,6331-02 5,0306=03 9,2508-03 2,5196=02

SPAM 3 CHOPD 2 STEANYH 2,%52594800

CASTHE COEFFICTIENTS

«3,7722-01-2,8989=01=1,1734=01~7,2880=02-6,9081=02~7,7209=03 5.1103~03 2,5126-03
6.3896-03~1,8722-02-1,9751=02~8,3092-03~1,4490=02-8,5917=03 1,2548~03~4,7066-03
«2,2100-03-9,8015-03-9,9068-03 3,4556-03 6,6775-03 1,0221-02 6.5280-03 6,3173-03
8,3227-03 8,250%5=03-1,0978-03 2,0117=03 8,4952=04 4,4717=04

SINE CNFFFICIENTS

=D ,8361=02=2,0992-01=6,1397-02 2,7910=02 £,4647=02=3,3070=-03 3,4487-03-3,0249=02
=3, 74T4=02-2,3711=02-2,0421-02 1,3507=04=6,1121=03=1,42¢6=02=6,5356-04=8, 029303
] 2949-03-1,2461-03 1,4980-02 1,3076=02 " ,9412=03 3,9418-03~1,7798=03~3,6476-03
=7,.1338-03-8,1300=-04 2,2453-04 5,6537-03 8,0248-03 1,5242=02

SPAM 5 CHOPD 3 STEADY#H 1,2630400

CNASTHE COETFICIEHTS

[ =2.,4120=01=2,10881=01-8,3634-02~4,0030=02-4,7826=02 1,4357~02 1,0826~02 1,0908~02

0,3417-03~1,8416=02~1,7671-02 2,6226~04-56,0860-~03-2,1235-03 9,0087~03-1,1013-02
-8,5433=03~_,1041<02~1,3626=03 4,0760-03 6,2006-03 9,0848=03 7,2772=03~1,6576~03
2,7372=03-1,8826=03=1,4716=03 4,7916=03 4,6726-03 3,699=03

SIMNE COfFFICIENTS

*15170=02=1,7806-01=4,8001-02 2,7917=02 1,.3979=02=6,21qLl=03 2,4727~03-2,9592~02
=3,8499=02=1 ,4T72=02-4,9321~02 1,0746=02 4,7960=03~1,0340-02=5,3674~03~1,1636-02
~i.6140=03 8,1261-03 1,6911-02 1,0681-02-3,6546-04~1,2560~04=6.1935-04 $,0139-09
-4,5858-03 1,8797-03 1,6431=03 8,08306~03 5,0994-03 5,4623-03

SPAM 8 CIIOPD & STEANYH 4,7708-01 o
CNSINE COEFFICIENITS
=7.9225=02-7,8821~02~2,3488~02~1,1087-02-2,3349=02 5,1036-03 6.3273-03 8,4353-03
8,9461=03~6,6308=03-%,9131-03 1,6228=03~2_08%3-03 8,8724=04 3,1532-03~3,8317-03
=7, 7469-04~5,4396=03 3,7617-03 4,1118-63 4,1378-03 3,7725-03 2,0608~03-9,7410~04
2,3043=03=1,8790-03 1,4708=03 3,4300-04 1,1362-03 1,3324=03

SINE COEFFICIENTS

*7,1022=026,8677=02-2,6652=02 7,5530-03 1,0709-03-3,9655=03 6,1016~03=8, 4271~03
=1,2929=02~4,3641=03-8,7898=03 7,06081-03 2,06996=03=2,9661=03=2,0662=03~4,6562-03
=8,2572-0% 2,6007-03 4,9700~03 3,5243-03 1,2128=03~1,3730=03=1,7840~-03 1,6372~03
=1,3981-05-7,9569=-08 3,2221~0% 3,0294-03~3,5878-04 7,7917-05

SPAM 3 CHOPD S STEADYH 1,8145-01

CASTIMNE COETFICIENTS ’
=7.0866=02-6,%5144-02~1,4039~02-5,5659-03-8,1222=03 9,7118-03 1,1004=02 7,8894~03
2.4851=03 8,3311-03 8,%385~03 1,2029=03 1,5242=02=2,5991=02-8,9675~03-3,8741=03
1.6%60-03~6,4288-03-4,6925-03 3,3192-03 3,9116=-03 2,540l=03 4,6753-05 1,2859-03
3.43%0~03 8,7009=00 1,4517=03-6,4478=04~1,2123~03 3,4933-03

SIME CNEFFICIENTS

«7.9007~=02=7,2525-02-1,2389=02 2,1958=02 3,9799«03=3,43(7=03«2,4317=03-5,3973-03

A, 3407=03-6,0708~03=4,8531-03~1,6862~03~1,5945-02 3,5526-02 i,0049~-02~1,6933-03
1.6474=04 3,%160=03-6,1722=08 3,3869~03 7,0822-03 {,04({3=03-2,6955-03-6,0742~04

«8.,6310-04-0,0140-03 1,%820~N3 4,6135~03 1,9016-03 4,6161-03 :

122




manrT wre AV ANt ARt e Asma esao —_—

TADLL III. AERODYWAMIC DATA ~ HOVER, RIN, <lu® HEAUING

i o TR AT IR O

BUPST MO, ¥ B «vd PATOR HOISET PUHCHED AUTONIT Ss¢
BLLADE PITCH HARMOMICS
1,3149401-9,1208=01 1,5972800 NCOLLECTIVF,» LONGITUOINAL, LATERAL PESPECYIVELYn
ROTOR FLAPP'ING ANGLFE 1ARUNNICS
1,6186800~-1,867440" 0,0000 NPOSITIVE TAIL 111611 == ECPEESH
OIFFERFMTIAI PRESSUME IARMONICS FOP & Cliopn STATIONS AT EACH OF fHC 5 SPAHS
AMEASURING FROM THE LEADING ENGE AMD THE BLAVE ROOT RESPECTIVELYN,
t SPAN 1 CHOpD STEADYH 1,2647800
i CASTNE COETFICTIENTYS
f “6.3271-02 1,5366~01-2,3798-02 1.9142=02~6.4235-04 2,1418-02 2,9006~03 &,3904~03
1.7620-03 7,6723-04 2,7176~03 7,1654=03~1,1713=02~7,1462~04=1,0302~02 5,7200-03
{ =1.,4834=03 3,7504=03 7,5091-03-1,1189=03 1,3806-04=3,6035-03~1,3170~02 3,8185~03
o “6.0449=03~3,6755-034,0406=03 4,3349=05-3,2237-03~6,9466-03
; SINE COFFFICIENTS
~6.7975=02 |,1502=01 1,6155=02 9,6492-03 9,3598-04 2,43al=02 6,8212~03 8,399(-03
A.8690-03 3,8080-03 8,0825~03 1,0828-02-3,6018-03 4,7u61-03 3,3214~03 2,4027-03
=0,314A8=-03 2,3212-03 3.4229-03~3,2708~03=7,9586~04 1,345%=03-7,3544=03-9,2106-03
=3.0386-03-8,0275=03 4,7932=03 2,8240-03 $,7599-03-4,1448-03
SPAN 1 Clinph 2 STEADYH  5,1060-01
CASINE COEFFICTENTS
=2.1787-02 4,9361=02~1,3132-02 1,0606~02 6,0639=03 1,1250-02 1,5358~03~1,0683~04
6.5109-03~1,8269~03 1,3765-08 6,0291=0/4=3,4552=03-2,7963~04-3,3681-03 3,0101~03
=7,5558=04 1,9744-03~1,9263-03 1,0037-04 7,0569=03 1,8911=03 3,9040-03~1,2772-03
=3,8435=-04=9,5977-0 2,4985-03-8,1280~03-5,A8801-03 4,0514-03
SINE COEFFICIENTS
“2.3541-02 '9,0490-02 8,90%1-04 6.,4219~04 5,7319-03 8,5890-03 4,7969-03 5,7645-03
1.701%-03 2,9611=03 4,0187-04 2,1719~03 1,5255=03 2,0815-03 4,6504~03 1,6018=03
=2,9561=03-1,5157-03=6.%5650=03 5,8280-03 5,9531-04=2,1370=Q4 1,6758=03-6,8024~04
‘ =3,6145=03~7,1126-03~1,8618-03 3,6644~03-2,4072=03 3,2551=03
L : SPAM 1 CHOpD 3 STEADYH  2,3034-01

T TR T T TR Ty T, W T T TS e e T

i COSINE COFFFICTEMNTS
3,9569-03 3,4833-02=7.4390~03 9,549%=03~6,8038-03 6,7903=03 4,2903-03~8,8721~04
©3,4871=03 3,0704~03 5,8936-03 1.0261-02~4,4525-03 4,2405=04~1,3115~03~-4,0145=03
=2,5574=03 8,8405-03-1,6810-08 2,2049~03~1,8030-03 5,8978=04 3,R212~03~2,7464~03
=3,8807=04=4,7112=04=6,3374=03~1,7289=034,9188<03 1,9365«03
SIME COEFFICIENTS
, ~1,8026~02 3,4091-02 1,%406-02 2,286a-03 3,89%0-03 2,9831=04 3,8640~03 2,1162~03
. 6.7870-04 3,0249-03=1,3221-03 7,6481~04 2,9948=03 2,8343-04 1,9835=03~1,1111=03
: =6.2693~04~2,0618~03~1,806303=2,2800=04 6,2882-04 %,0359=04 1,8732-03-6,6305-03
«$,3897=03 3,7408-03 4,0968-03 3,2987-03 3,0029=04=5,3543-04
SPAM 1 CIIOPD & STEADYH  0,0000 :
; CNSIHE COEFFICTEHTS
| 0.0000 0.0000 0,0000 0,0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.,0000 0.0000 0,0000 0.0000 0.,0000 0.0000 0.0000
. 0.0000 0,0000 0,0000 0.0000 0.0000 0,0000 0,0000 0,0000
' 0.0000 v,0000 0.0000 0,0000 0.0000 0.0000
! SINE COFFFICIENTS
) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000 06,0000
0.0000  0,0000 0.0000 0.0000 0,0000 0.0000 0.,0000 0,0000 |
0.0000 0.0000 0.0000.  0.0000 0,0000 0.0000 0.0000 0.0000 &
0.0000 0.0000  0,0000  0,0000 0.0000 0.0000 y
SPAN 1 CHOPD 5 STEADYH =3,0049-02
COSINE COEFFICTIENYS

%.,4%820=03-6.4795-03 1,2106=03 7,2676~04
~8,2133-04 8,6123-00-6,9857=04-2,1011-03
1.7672<03=1,7699~03-8,9845-04 3,9407-04

1,7298-03 4,6916-05 3,7138=04~1,4315-04
7.2182«04 8,2735-04 9,5652-04 6,9424~04
7.1496.04 5,136-04=-%,1306=0i 1,5002-03

3.6310-04 2,2840-03-2,0721705-1,0779~04~5,6919=-04~3,5642-04

SINFE COEFFICIENTS

*2,9976-03-2,7345-03-4,9350~03 1,5257-04 1.1329-03-9,9202=-04 5,9322-04 2,1750~04
T:5164=04~6,8477~04 3,8769-08-8,4726=04-1,7529~03 1,31a2=04=%,4939~04 3,3300-04
5.,3838=04 1,27%6~03 1.7809-03-9,1001~04 2,3246=04 7,6588-05-6.3374~04 1,7986~03
~8,25%6-05-1,8435-03-2,015303=1.6285-03-1.0511=0% 2.7%ul-00
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TABLE III - Continued

cain Aakd

SPAM 2 ClinpD 3 STEANYE  3,1557400 o -

CASIME COEFFICTIENTYS

~6,0432=01 ¢,5376-02 9,6619-02 1,2051«01~8,6912=03 6,1809~03 4.5970~02 1,0740-01
6.5133-02 6,3205~02 4,6977-02=-2,2366~02~3,0634-02=2,1811-02=1,2074=02-2,T465~02

*1.9019~02 8.3308=03 4%,8263~02 6,416%~02 6.1966-02 1,9755«02-3,8532~02-4,1872-02

«1.8000-02~1,2136-02-4,3803-02~5,637~03 4,5449-02 6,u245-02

SIMF UNFFFICIENTS

=3.1147=01 1,9749=01 1,3007=04 1,0749=01 1,0290-01 2,9u4ql=02 5,2023~02 6,9593~-02
7.5040-03 A,S5043=03=4,0890202=6,4801=02-5,2887=02=2,3774=02~1,8771-02~2,7523~03
2.2699-02 6.4261-02 5,1962~02 9,9979~03=3,6232=02=7,1359-02~5,6708-02=4,0063~03
1.196%-02 2,3019~03 2,99%2~02 5,2038-02 4,6977-02~1.03g1~02

SPAN 2 CHiopn 2 STEADYH 1,2420800

COSINE COETFICIENTS

=2,9688-01 2,2162-02 8,4326~02 6,8796=02 S,8967-03 2,5945=03 2,1725~02 4,9006-02
2.,2770-02 1,8230-02 1,9796=02 1,0125=03-1,68452=02=1,7941=02=7,0519=03~1,9017=-02

«0,5309.03 1,48670=-02 1,1905-02 2,7229=02 1,9316-02 6,66Q%=04~=1,R130-02~1,6784-02
6,8009-05=1 ,5T15-02=1,2199~02 1,459=02 2,7591-02 2,1538=02

SIME COFFFICIENTS

21.1105-01 9,6526-02 9,4570-02 4,07%58~02 3,4068-02 1,4822=02 2,2670-02 1,6158-02

2,5893~03-0,6142~05=1,1205=02~2,1416=02-1,3914-02-2,6999=03=6,0317-03 6,3848-03
9,0231=03 2,4896-02 1,08860-02-9,3201~03=2,4301=02=2,7801=02-2,2639=02~3,8832~03
8,8773=03-2,797%-03 1,%5003-02 2,6177~02 3,1507~04~1,470l=02

SPAM 2 CIHIOPD 3 STEADYH 1,0430400

CNSTHE CORTrICIENTS

=1.4331=01 3,2066-03 2,6389-02 3,9561-02-9,5510-04 8,1900-03 1.7911~02 2,4234-02
0,3848-03 a,5470=-03 1,1601-02 4,7699=04~7,0805-03-2,6373=03 1,7075~04-6,3756-03

-5,18%91-03 7,936%-03 8,6847«03 1,5030-02 6,1438«03~5,1859=03~1,3181~02~1,0405-02

~8,5005-03=7,1186~04 5,1%03-05 9,5736=-03 1,2390-02 5,41{5-03

SIMNE COFFFICIENTS

“6,8189=02 4,69%8-02 2,0458~02 1,7331-02 1,9161-02 9,8082~03 8,9644=03 4,8526~03
=2,3109-03 $,8140~03=9,1807-03=1,6390=02~4,6924-03~6,045%~04~3,3126-03~1,5020~03
8,1611~03 9,5756~03 2,3312-03-5,2150=03=1,1476-02~1,2930~02=5,8177-03 1,1056~0)
8,7294=03 6,6880=03 6,3732=03 5.4411203%1,1330203-6,9604~03

SPAN 2 CHOPD 4 STEANYH 2,0854-01

CASTME COEFFICTENYS

~A,2808=02 2,1139=02 2,4472=02 2,5180=-02 7,A439=03 3,7450-03 2,0914~03 1,2008~02
=1.8329-03~5,9836-04 3,9886-03 3,2809~03«7,4841-03-4,4422~03 1,4615-03~1,8726~03
*7.0024=04 £,1951=03 1,9999+03 6,0%500-04~1,3104~03=4,1757=03=3,6371-03~4,8086-03
=7.0238=04 3,2332-03 %,0347=03 1,0454=03-1,0260=03-2,0070~03

SIME COFFFICIENTS

=8,6799-03 4,021%5-02 1,6%22~02 3,2601~03 1,6760=02=1,2147-03 9,7461-04=2,6032=03
=3.4172=-03 §,1326-~03 2,8021~03~3,5061-03 %,37568~04 4,7844~03=8,7069~04 1,2789=03
9,0830=-04=3,3735=03=2, 3045-03~3,2203~03=3,3245-03~3,579L=03=1,3816-03-2,6053~03
3,7388=03 §,7221=03 1,0407=03~3,2553=-03=1,8171=04=1,2848-03

SPAN 2 chiopp § STEANYH ~1,7373~01

CNSTMNE COFFFICIENTS

=2.9849-02 §,9327-03 %,.1380=03 6,3509~03 2,8R%7=03 1,0807=03-1,7863-03 1,0247=03
=2.7573-03~4,0863-03-1,4608-03 1,0106=03~1,A954=03~2,3643-03-1,9088~03~1,4083~03
=1,4083=04 5,1061~03 3,2543~03-3,2558=03=3,0671=03~3,1204%=03=1,9335=04~1,3266~03
1.3023-03 7,6369-04 $,%202-03 6,7610-04 3,5904-04~3,2659=03

SIME COEFFICIENTS

1,3031-02 1,1137=02 4,4920-03-1,2%02=03 3,0421-03-2,5363~03~1,9006-03~3,5707-03
“2,7434=03 1,84676~03 3,79%5-03-2,6112-04 6,7564=04 2,3341=03 9,1367-04 1,3211-03
%.6693-04~0,2658-03=3,0528~03-1,7801~03-7.6793=04 7,3475~04 1,5424=03-9,1915~04
1.4732-03 1,0880-03 1,5301=05=2,0337=03-2.225T7=03 6,1778~0%
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TAbLrn 141 - Continued

: 991400
il efetthctems | T -1.3142-02~3,5954=01~1 , 259801 1,0159=01
S aimp, 043301 3,4551~01 u.szzﬁ-gx_é.ﬁoal-oa_s.97;u_°3 1,2598-01 1,0139-04
A it 220201 1.5A11-01 1,4193-019,6021-03-3.9774-03 7,2305°02 9,4304-02
jlama-oi1aon-0y 833603 31697en0z LaafRiool 2i27a0n0e
'7;3130"02"1- “le=c, o
' ENTS - -1~ @-01 §,4953-02 3.1822-0
sme gssgit5103u5-01 3.2030-01-1,5886-01-3.4188-01 é.ﬁg;“_gz 5.4953°02 3. 1822-02
lelsine 3zl 316021-03 5.558-00-4. 1511-02=1 Abshos-1. 4265-01 4. T4BI-05
* - (23, - N - . . ) -
2'2333132-21%33%-32.7.1594-0;-7.2235-85-6.:aqs-os 6.9352-02
i perrIcieurs e 2 775802 2.5484-02
n. , - .- -, - - . - . -
oS et 1.6367202 6.9283-02 3,8051-02 30685 02 ?.gggo_gg L, 7758-02 2.5484-02
3iauz-0z-a 17ar02 8.7080-03 1736305 2,7085-03=1. 1o05-00-4 . 3599-08-3,2637-02
0684=02 2,4022-02 8, - . -02 2, =02-1, -

2‘333;-35 2 008031, A704~02~3 . 5088-02~1.8150-02-1.4A37-03 s
INF COFFEICIENTS . o 8m03m7. T462-03-1. 3130
6.4s980z {,4273-01 1,1383-01 6,1514-03 3 aaa0-02 }'g?go-gﬁ-i.nqaa-os 2.1381-02
3.3781-03 S Bu3ga-2,4502-00 g'5gig-g§-f'oaso-oz-s'zsla-oa-x.asal-oa 3,4030-02

) - ) 7543~02=2, Il . fad LN N " . an
o 2ol 035030103 3.4666-035 1-4177-02 2.3 % 05
SPAN 3 CHﬂpﬂci s STEANYH ~4,0018=01 s o t7es0s
AR - -02-2,3168=02 8,1793-
S B2 01n) . 8570003 8.0H02-03 7.2332-03-1,5093-02 §'§2§3-8§ 2.3168-02 8.1793-03
L3.0525-02-7.1025-03 2.8327-02 2.7353-02 s.gésg:gé_i.31;7_02_2'7“36f02_1.3626_02
1.9807-02 7,8309-03 1,0577-03 7.uszz-os_é.zzqgnoq_l.0632_03
1. 0006-02-5.7974=0l=2,1791=02-2, 1275023, . s vesones
NE COFFFICIENTS ) vnon 65-03- 20~
S asonns 5 2166-01 9.2377-02 6.7222~04-7,9642-03 é.gsgg_gi_;:ggSI_oj 2.0620-02
6.2252-03 3.5475-02 z.7zag-8§ & Saaz-08 f';659:33-1:6g32-oz-6.5u61—ou 3.1035-02
. “DI- 023“"()3‘3.8 6Q= . nd sl O - e
Y 0m00-5.8720-03-3. 1430-08 1 857020 2 0735-03 L23814-02
SPAM 3 CilnpD 4 re STEANYH 8,5786-01 N
OEFF!C enr - - - 7-03- . -
E:s;t};osoz 5.w06-03-1.szaa-oa-l.qu«é_-oa-a.aggg:og g.g;g;_gg 1:3221_03_2.2001_“
-1.5100-02-¢.4500-03 81026695 5-1095-03 4.2670-00-0. 1oalo03en!0125-93 1 450703
~1.1700-08~2,6888-03 =08 3,1858-03 4,9670-04+5, 1621
%::;gg-gs 20607030 5378-03 6.3317-00 1.0913-02 5.8450-03 -
srreIcIENTS : “03-2,8931=03=1,4748=0
S?.lgsgs-cz g.@eu-oz 2,4R12-02 1,4649-03 x.sgog:g% z.gglé_gi-g:6202_03_3:5898_0“
-5.8960-03 2,9377-03-1,1389-03 6,4843-04 B.4922-03 4.7058-03-3.6292-03-3.3098-04
510692-03-1.7o«7-os-~.ssxs-os-q.sx79-o:-e.0336:03 6. 4950-04
#.0626-03-6,5689-03 3,5113~04 1,1703-02 7.1 “108
SPAM 3 Cliopp 5 nrs STEADYH ?,6976~02 s 3em0m0s
NE PETFICTENT - - .“720-0 -6, -
Co a3ohc0S b 6213m03-5,a602-031,622303 7.5222-03 é.égsg_g: 8.4720-03-6, 3688-03
-2:5231-03 9.7301-04 N 0826-03-0) 2863 00-2 " 0519081, b T-08-3. 090103 5. 150393
°.7 35-05"3-“285"03’1-0 “QJ=8, =Uk=4, - . io
2.0683-03 A.0178-93 1. 3245-03 a.5463-03 4. 9406-03 1.5131-03 )
NE COFFFICIENTS . . L T452-03-7, 457
6170002 <1 6140-02+6,7500=03-2, 03320 Lausz 02 ;.3326_85-3'8115_03_2.‘26q_03
-l'05’2-02-7°3133_03'5'3332'33 §'§§§Z‘8§ 1 3338-04 4,1684=03 2,7179=03 5,0986~03
-], 55"0“ «8430=-03-1, “02*~2, =0 . - . -
-:.ggzn—oa-é.zvaa-os 1.9913-03 4.2878-03 4.4103=03 9,7932=04




ey ——

TABLE III - Continued

SUAR e o0t g
COSIME CNETFICLENTS
8.3673-01-5,8408-01 2,6990~01 2,%069=01 2,1317~01 3,1326=01 7,7373=y3 4,4220-02
=3,1146~01~2,7154~01-1,9408~01~1,2055=02~1,5934=01-9,7142-03 7,0245-02~3, 37905-02
«3,550R8=02~9,937%-02=1,%153~01 9,3888~02 1.2963~01=4,5540=02~1,2703-01 3,5804-02
2.0190-01 4,6721-02-1,%18%5<01-2,2%53-02 [,4025=02~1,4u441=01
SIME COFFFICIENTS
1.5196400-6,3040-01 %,6820<0L 3,30098~01 3,1304=01~1,6634-01~2,5070=01~1,7232~01
=) 4183~01 1,0014~01 2,1519-01 4,%56%2-02 1,1578-04 1,8040=01=6,0483=02=5,1772-02
=3.9416~02-1,1571=01 3,4034=02 1,0790=01-4,0614=02-1,2979=01~2,1229~02 1,6038-01
=8,3972~03=2,58519=-01-7,4%33=02 2,6438~02-1,1106=01=2,6578=02
SPAN 4 ClIopD 2 SYEALYS  3,3409800
CASTINE COAFTTICTENTS
8,1240-01=7,6599-02 1,9347=01 1,1755~01 4,9830-02 9,2946~02-6,R618~02~1,0911~01
=1.9899-01~1,9591=01=1,4735~01~6,24T76=02-1,14%4=01-2,9(,0-02-2,8874=02~6,2518~02
=3,11%6=03=7.4801=03-%,9361-02 3,4450-02 3,9089=02~1,2019=02%,2035=02~1,9472~03
7.4843-02 1,76)16=02-4,6100=02=7,9780-03~3,24%50=-02=4,1840=02
SIME COFFFICIENTS
#,4801-01-1,3411-01 1,9004~01 1,5209=01 1,2861-01-1,0402=01=6,1205-02-2,9415~02
=2.0835-02 5,8%45-02 1,6%803~01 8,8618-02 9,1515-02 1,0119=01 8,9375-03 4,2362~02
%,1312=02=6,0614=02 1,3596=02 3,6330=02=5,5046=02=7,3546=02-2,4362-02 3,9901-02
-z.2227—0f—1.ooou-ox-u.ua19-oa-2.5170-oz-7.oaaa-oa \,7802<02
SPAN 4 CHOPD 3 STEADYH  1,7318a00 .
COSINE CPEFFICIENYS ’

1.4047=01-0,1700-02 2,%284-02 1,7300-02 3,4116-02 5,1952-02-8,5635-03~1,6263-02

=5 ,5084~02=0,7209=02-2,8864~02 8,7838=03~1,7982-02 1,8453-02 7,1904=03~1,6800~-02
2,1212-02 1,4554=02=4,7444=02~7,3769=03 1,5218-02-1,01%3=03=1,5812=02 1,5092-02
3,766%=02-1,3299-02-1,9411=02 1,7071«02-8,0007-03~9,3145-03
SINE COCFFICIENTS
2.6453=01-6,6361-02 1,0989~0% 6,1972-02 3,9806=02=4,0403~02~7,1185=03-5,4125-03
=6.3001-03 1,6727~02 7,4339~02 3,5969=02 2,5920-02 1,9217~02-1,0772-02 1,6227-02
1.5202-03~5,2643-02-1,9754~02 1,408%~02=1,5579~02=1,4829=02 2,5828-03 1,4977~¢2
=2.4330-02-2,2850-02 2,3208-02 8,2909-03=5,1308=03 2,09(%~-02
SPAN 4 CHAPD & STEADYH 3 ~* 3404
COSTHE COFMFICIENTS
2.6026-02-2,9908=02-9,9324~03-9,08280-03 2.2632-02 1,5250-02 1.0494=0Y4 1,0573-02
«8,3990-03-9,6781=03-8,3166=03 8,2451=03 8,3519=03 1,0573+02-3,5718~03~1,3969-02
©,8721-03 2,2071-02+1,1175-02=8,7916~03 1.4946=02 3,3207-03~1,7528=02 4,1396=03
1:7798=02=6,4746=03~1,8366~02 1,6058-03=1,0886=03=3,4343=03
SIME COEFFICIENTS
A,2309=02=2,8141-02 1,4770~02 1,5771~02~3,5224+03-1,1022~02 %,5523=03-4,%959-04
~3,354%8=-03 5,3547=-03 2,8900-02 2,5847~02 1,5306~02 6,5821-03 4,7898~03 1.9686~02
1.,8880~02-3,0030-~03 3,7769-03 9,4800~03 2,24%.<03=0,86530+03~4,7796-03 7,1699~03
=1.6628=03-1,2701~02+6,51%5=03 2,7905~03=6,6780-03 4,0uq10~04
SPAMN 4 CHOPD S STEADNYH =4,1377~01
CASTNE COEFFICIENTYS
1.2040=02=1,2577=02+2,6790-03-7,6369~03 2,6838-03~4,8745-03 2,9262~03 2,2626~04
1.6403-03 2,5250~03-5,1709-04=6,4062=04 9,58404~03 6,1766~03-9,9783~03 4,2872~03
B.0766=03 6,1280~03+2,9670-03 3,40%7=c3 1,0880-02 1,4237~03-9,6147=03 2,7417~03
2,6310=03=8,4443-03-2,2578-03~4,496%-03~1,3301~02 2,4562-03
SIME COFFFICIENTS
2,887%5-02~1,4423=02-8,3409-03 {,7."8~02=1,63%59=03~2,3530~03 1,1205=02 7,3783~03
3.8976-03=3,5%6-03 %5,7636-03 §,5:76~03 1.,1449~03-7,9393-03 7.0904=03 7,7025-03
1.1927-03 3,8851-03 6,3806=03 6,7487-03 4,0538~03-3, M 08=04=8,2303~03 1,4612-03
0,0379-06 {,0%94~04-%,8641~03 2,1603-03 2,65%1-03 5,7011-03
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TABLE II1 - Concluded

——

1.0140801
SPAN S clinph | STEADYN ) ry 4o3renr
£ COETFICIENYS P 869 2.4952=01=3,5342-01-4 49 -
cnslgvofox-s.ssvo-ot 2,4003-01 2,036 °‘."‘6§§_3§ B e 0oatnt. 0akag2-1 028201
LTS - Z-Ol ‘02655“01 6.0 » e0l~1 “672-01
-2-73‘9‘01"5-6220-0‘ 2.3“35.0‘_5 qgal-os.l.1202-02-2.0506-02-2.3000 0 .
-1.uo;;-gz-g.gszg-gg-g.;#oo_oa 1.1638-01 3,5168-02-1,8019-01
TE corPFrcl N - 8-01-1,2556-01
St §?f§§32’§3§§-o. 6,2062-01-2,7872=01 ""66‘°;'§'§f“228§_{:35?3-3; 2 662702
6.69 - '0932'02 2.,9022~01 8,7%67-02 6.7052'0 - . ‘0-02-5 1661302 2.,6946-01
«2,3129=-01~3, $,8076~02 6,2461~02-58,7976=02 6.86n .
T 13670-01m1. 2980201 210635-05 5. 5070-08-1.0809-0; &, 00n1-03
AR TS Sl a ) e Al L+ A4
SPAM 5 CHOPD 2 STEA . n -
O oae0 cntcrxggsg:32 9.9888-02 6,82084=02 1,5492-02 "°°'2’°§'§'3223-8§-§:3Z«§.82
L aa0mgme 947-02-8,9431-02 1,3675-02~3,7381-02 2‘62“1'°z.5'A1ov-oa-9.u163-o:
«T,4T40=026,8% 3.“262"02 5,1022=03~3,09%0-03~1,0237=0 .
”"’22283'2‘%332’83'2‘1557-02 2,9741=02+8,94T4=03~1 227602
5 ‘“ - . - wZe A _

) 3 - -2 85=02-2, 7991 =92
‘{"55325551535212-0‘ 1.266070!-!.70;3-32 ;.ggzg-gg ;.gggg_gg_g;ggeb_oz 2,9658-03
* | - - » - -
-1,8366~02 2'3::;:8:-;'22%3-82 {:g:zg_oz-q:gosS,og-g,113;-g§-o.so°z 03 5,8727~02

-;:gizg:gg-f:ovou~oz 11359&-02-%.;:39:83-4.1262-02 2,197

SPAN 3 ClopD 3 STEADYR 1,263% . R
CASINE COEFFICIENYS . o 477002 6.76“5-02‘105275"03: . -
7.3066=02~7,03T4=02 o.asos;oa “'6;85-g§-§:ala9f02 St Ll 3.097a_oz
T eg02-03 HEARE ::7965-02'1.0135-02‘5.3655-03

3.4202=02~2, =32, :

. ' 02 1-02-3,2549-02
Si"izgﬁfﬁiiifiﬁli.u‘ 8.7390-02 2,0835-02 3.7:aIf0§~:-ggg:_gg_i:gggs_gg 5 956803
~2.5132-02 6.8682-03 ,3240-02 4e076e 04 1434702 2.0356-02-1,9328-02 %, 356803

1.5737-02~1,80%8-02 1,3480-02 2.1070 s-z°1955-02 2 2500-02
=2,6480-02=,2246-02 1§:é:§;33 g.;gosqu . . .
SPAN S CliopD & ' - _

£r - 403
°?’i§§:53§fi’§§§3132 z.x9oo-o§ 1,1867-02 8,7505-03 3.0752:3% é.sgzg_g -3:?222-82
24:0208-08-5.8309-03-81 01270 T610210-03 5.7129:03 3,17003-2,0881-03 7. 1668-03
813910m03-7 a300-0sme. SoATo03 §1aas0u03 17023703 2170003

8.9 =Q3=7, -0 I=9, -0. .

' . 02-9,9176=03
55?515?5521355313-02 2.6234=02 1,7641-02 1.~§g§:g§-3.;ggg_gg:é:gzgg_gg 2 531003
=5.0023-03 2,3469-03 1-1709-02-3-?950r°3.2’35 2-03~3,6395=03~4, 3014~03-~5,1822-03

%.4152=03-0,1177-03 4,6128=03 8,2800~03~2,253 .
=1,4782-02-1,0098-02 §.8181-03 2.3990-03-3,2809-03 7.5000-03
SPAN 5 Ciioph & STEADYN &, -
“3?§2§158§55Tu;x?132 7.1«16-03-6.xvoa-os-w.aoneos-l.g;sg:gg-z:;g;g:gg_;:}{:g:gg
B, 243505« 2vs1-us-z.1267-02-1.2361'°2"'5322'8§-:'augs-os-a.«zoséos 2,3579-03
3.0837=03 8,..53703=1, 422602 ~.aesa-os_s.29 6503-1'2255-02
sghgozo;ggtx.éz:;-oz-s.zvzx-os-e.sxoo-os 1.593 . .
530000 g o - «03a 30=02-1 -
6.8530=02~8,5066~02 3,7374~03 §.5261-03-2.6é33-03 1'32“:.82 1:2366_03 2 846303
- -0750-02-2.oosa~oa-s.uze?-oa-s.aaso-os-z.9 «x-oz_;.qu1_0“_6’661~_°3_6.“79°’03
3:7767-04~¢,8161-03 SeS116=13 1,6024~02 5,33%9=03=9, 30-05 ;
=747335031,3026-02-9,A746=03 1.0012-05 7.0186-03 7,6939

127

i e




B i T e A PO

''ABLE 1V. AERODYNAMIC DATA ~ HOVER, RIN, 270° HEADING

T T N T

BUPST MO, B O vt POTON [GTSE PHECIIED OUTINIT $e¢

BI.LADE PITCH LIARMOMTCS
1,3162801~1,7935-03 4,1504~01 «rON ) ECTIUC E0une sk, LATRIAL PESTECTIVELYR
ROTOR FLAPITHG ATIGLF HARUNMICS
1.7319800~1,384740" 0,0000 SPOSITIVE TAIL 111Gl == EGREESU

DIFFERENTIAI PRESSIIPE IARMONICS FOP 6 CIIORD STATINHS AT EACH OF 1HE 5 SPANS
AMFASURTMA FANM THE LEADIHG EUGE AMD THE NLADE RONT RESPECTIVELYH,

SPAM 1 CHOPD STEANYR 1,3391800

CASTME COFMrICTIENTS
1.6842-01 1,7908-01-3,%3315-02 2,08173=02 2,3828-03 1,5747-02-3,2480-03 1,2006-02
*6,9201-04 1,3176-02 2,1840-03 1,2291~02+6,2994-03=2,2842~03 %,5529~03-6,8462-03
~B,4230-04~5%,0020=03=4,5405=03 5,0863-03 6,3481-06 1,2069~04 %,9835=03 4,1914=03
7.045A~04 9,7696-03~1,8725=03=1,3809=03 1,0794=02-3,1627~03

SINE COFFFICIENTS

“1.,0774<01 1.,2%33-01 2,5883~02 3,0283-02 1,1103=03 3,3500~03 2,0545~03~1,6305-02
=3,2701-03-9,1357-03-3,3415=084 1,0375=02 1,16%5=03 1,3834=03~2,5365-03 1,2223~03
©,0402=04 1,3464=03 2,7204~03=8,3835~03 2,A116~03-2,1243-03 5,4538-03 4,6632~03
~8,7221~N)=1,7358=02=4,1309~03=~1,4680~02~1,1529=02=1,0957~02

SPAN 3§ ClIopD 2 STEANYH $,2963=01

CNSIHE COErrICTIENYS
6:5183-02 6,2497=024,G066~02 1,5569-02 3,7416=03 1,2803=02 2,R519~03 4,7005~03
8,9640-03 3,8806-03 2,3518=03 3,1892-03=2,3467-03 5.8830-03 2,9942-03 7,0651~03
0, 7431=03 3.1261-03 1,1215402=4,7935=03 3,1659-03=1,7218~05 3,6137~03 2,9904=03
6,2260-04 %5,8744=03 3,18%6=08 4,4807-03 6,8716=03-1,3332=03

SIMF COrFFICIENTS

%,1635-02 4,%53264=02 1,1334~03 5,1235«03 6,9334~03 6,3343-03 6,3573-03~4,0175=03
6.54)0=03"y ,29026=03-4,9978-04 1,85605-03 3,1924=03 3,4042-03 1,2453=04~2,1022-03
©1.0278=04~2,8990~03=8,0563=03=7,2549=04=3,8805-03 3,7382-03=6,5514=03 5,9456-04
«85,7738-03 3,9850-0% 1,6830=03=7,9366-04 9,7936-05 8,63q8~03

SPAM 1 CllorD 3 STEANYH 2,8376-04

CASTHE COAEFICIENTS
3,3210-02 5,0086-02=9,3304~03 7,7756~03~5,4065=03 6,7043=03=1,4983~03 1,0917=04
1,2784=03 5,8428=03=2,0919-04 6,5764~03 1,7223=03 1,5305-03 3,4672-03 2,6321~03
6,6373-04=3,11168-03 2,630i~03 1,8348=03 2,3464~03 1,6020-03 3,9973-03 1,1912~03
-4, 3740=03-5,4227-01-2,192203=1,2280=03~1,9227=04-3,3436-03

SIME COFFFICIENTS

~3.0616-02 2,0031=02 1,2M94-02-1,08955~04~3,7763=03 2,9879=03 3,8278=-04~5,2959~03

«2,4786-04=2,TI43=03-6,6859=08-6,3080~03 4,6086=03-2,6047=-03 §,1879=05~1,8410~03
2.0380=04~1,5701-03 &,4580+03-3,0795=03=4,5819~03~3,5676=04% 1,1841~03 1,45080~03

=1,3830-03 6,2202~06-1,5123~03=7,1171-04~2,2079~03 1,0245~03

SPAN }  CHINND 4 STEANYH 00,0000

CNSINE CORFFICIENTS

0.0000 0.0000 0,0000 0.0000 0,0000 09,0000 0.0000 0.0u00
0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0,0000 0,0000
0.0000 0,0000 0,0000 0.0000 0.00p0 0,0000 0.0000 0,0000
0.0000 0.0000 0,0000 0,0000 0,0000 0,000

SINE COFFFICIENTS

0.0000 0,0000 0,0000 0,0000 0.0000 09,0000 0,0000 0,0000
0.0000 0.0000 0,0000 0.0000 0.0000 0.,0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0009 0,0000 0,0000
0.0000 0.0000 0,0000 0.00600 0.0000 0,0000

SPAM L ClLIOPD 8 STEADYH «2,7157-02

COSTNE COETFrICYENTS

1.879%4=03-6,2034-03 2,4910-03~5,T7309~04 1,6769-03 2,1634%~0% 7,1328-04 9,1138-04
3.8050-04~p,3485-00 &,1897=05~1,2326~03-6,2899-04 1,1293=04 4,97086~04 §,7237-04
1.9680-0% 1,84987-03~%,7762-08 ?7,3349~05-2,2365=04 2,3623=04=2,3695-04~1,8601~08
1.5844=03 5,20817~04 8,3%523-00 1,3409-03=1,T7806-04=4,3220-04

SINE CNFFFICIENTS

1.,9340~03~2,3587=03=1,2961-03~2,5200-04 1,6961-03 3,.9584=0%~1,1352-04 1,8030~03
AL 406N=04 3,8002-00 3,9703=08 1,4278=03-1,1958-03~2,1222-04=2,29018-04 5,0728~04
2,68U42-04~5,2189-04+9,2546~00 3,4865-00~4,3003-04 1,2678-03 2,2019~04 1,0739~08

~?,0604=04=A,8730=N0=6,0859-06-3,4260~04~1,0216-03-1,6639-03

128

e wete




=

e TS TTRE T T I

R TN

e e e e e e

TABLE IV - Coutinued

SPAN 2 Chopn ) STEANYH 502561‘00

costnt SOEFFICTENTS

-2.6199-02 8,0866-02 3,8465-02 $,6299~02~7,A726~02~%,2002~02~1,2332~02~1,6003-02
2.26%6-03 2,3082-03 9.7369-04 6,2183-03-5, 697-03 2,63q28-03 1,6342~02 3,36990-04
%,1323~03 1.7636=03 1,8751-03=4,4843=03=7,6846=03=4,4859-03=5,7316~03-5,9905-¢3
2, 5590=036, 74 (8=05-8,2191~03-1,4797-02-2,1517-02~1,1420~02

SINE COFFFICIENTS '

-6, 34%0=01 1,7086~01 9,2658=02 1,0183~01 2,1776=02-3,2702~03=3,7421~03 1,7851~02
«1,1209=0 1.3734-02 7,3057=03 2,4148=03-7,1798=03=6,4602-03-5,040%5=04~1,2543~04
“1.1970=02-2,2791=02+9,1097=03~9,2838=03 1,7900-03=3,7235=0343,3249~03=5,6776=03
-1,37%1=02-1,1019-02-8,6%926~03~1,1350=02=1,0347~02 1,95,6-03

SPAM 2 CHOPD 2 STEANYH 1,2693300

cASTIME COETFICIENTYS

-4,8750=02 3,42Aa7~02 2,2B95-02 2,6289=02+2,4423-02=6,81794=03=4,0348~03 2,3721~03
-2,9180=03 8,2%03-03 3,4610-08 1,4508-03~1,8291-04 1,0405-03 3,9079~03~8,1748~03
-f,2847=03-8,7993=03~7,1038=03 4,0863-03 5,0607=04 ,1048«03 2,5R819~03 3,0918~04
1.,9839-03 4,225%5-03~4,1933<03=2,8798~03~7,9674=03=2,92(9=03

SINE COFFFICIENTS

“«2,7176=01 6,9954=02 4,1479=02 4,1469-02 2,2001-02=4,45q97=03 2,1074=03 1,0134=02
2.3260m03 5,1213-03 1,127408=4,4107=03~1,1333-03=5,6354-03~1,5437=03-5,9161~03
3,1332~03~1,0027=02=3,8750=03-2,0628=03 1,4416~03=1,32,2~03 2,7653-03 %,9278~03
»7,6357-03=58,6408-03=2,0884<03 6,9701~04 3,2825-03-1,9357~03

SPAN 2 CcHapp 3 STEANYH 1,0478800

CASTMNE COEFTICTENTS

=2,0367-02 1,1062-02 1,9063%02 1,3497~02-1,8905-02~1,9825=03=%,8708=03-6,9556-03
3,3738-03 4,8633-03-8,6791=08~1,0168-03 3,9069-0~ 2.3976-03 1,8303-03-2,8230-03
-k, 3758-03-3,5636-~03 1,8212=05=5,4817=0i 7,1949=04~4,0145-0% 2,5551-03~7,4207-06
«1.30%5~03 1,0391~03=3,3311=03 8,3712=-046,3477~04 4,68)l=04

SINE COrFFICIENTS

=1.,2919=01 %,1023~02 2,0659=02 2,6308-02 8,2394-03~7,6Q41~03~1,0229-03 3,6919~03
1,2307=03 B8,9076-04=3,42087~03=2,8222-03 7,09%4=04~4,4947~03=5,5040-03~3,5981~03

=4,6273%03-2,1272-03-3,5937-03 2,8430-03 5,6018-04-1,0007=04 1,0749~03 1,3241-03
2,0789<03=2,6046~03 1,4323~00 1,0453=03-2,0007=03=4,33,7=03

SPAN 2 ClIOpD 4 STEADYH 2,2396~01

CASINE COETFICIENTS

=3,4617-02 9,7481-03 3,6468~03 1,1163~02~2,9207-03-5,1566=03-4,1690-03 6,9874~04

=3,3803-03=0,1202=04=2,1850=03~1,2833~03-5,1229=04=5,4B81{9~04=9,4343~04-2,0412-03

=3,7180~03~3,3778-03=2,5391~03 1,1165~03 4,2077~05-1,0721-03 6,7509~04~8,4610-04

=1,9912+03=3,04505=-03~1,4642-04 5,8660-04 2,7592-03 3,1306=03

SIME COEFFICIENTS

=6,0153=02 2,4012~02 8,9261=03 1,4478~02 1,4226=02 7,0629-0" 1,9482-03 5,1061-03
7,2583-04~3,6246~00~1,3369-08 4,2040~04 1,6956=03 1,2ug7-03=1,2699=03 7,6353-04

=3,6030=04=4,9988-04 1,2949-03 A,6206~04~1,4042=03~1,0072-03-5,9902~04 2,4425-03
1.3786=03 2,9639-03 §,7051-03 4,1654-03 2,3288-03=3,2252-03

SPAN 2 CHNpD 5 STEADYH =1,6116-01 '

COSTME COEFFICTENTS .

«2,26%9=02 2,5926=03=-3,8514=05 2,6237=03 8,4183-004=2,0537=03-1,3637=03 9,4403-04

-1, 4671~03~1,%209-03-9,6818~04~1,2330~03=1,0208-03-1,5671=03-1,6839-03=5,1690-04

=3.0767-03-1,8811=03 6,0305~04~1,005%=01=2,1852-04~4,9348=0% B,9262~05-3,0953-04

=6,6990=04~6,8567-04 §,0379=04 1,5322~03 1.3567-03 5,0037=0"

GIME COFFFICIENTS

~1.6026~02 1,6514=03=4,0837=08 2,1208=-03 $,5532-03 1,05q92-03 5,3536-04 2,5056~03
1.5163=08=0,0902-0H=1,3347=00 2,2237~04 1,0104=03 5,3541=04=2,64004~04~6,2724~04
6,3986-04 1,4777-03 2,1207=03-3,3149-04=9,1427~00=1,4953~03 1,3560~045 2,0680-03
0, 6467-04 2,3070=C3 2,1580=03 2,2973~03 4.8202~-04-3,01a5-03

129




SR T

TABLE IV - Continued

SPAN 3 Ciinpp ) STEADYH 3,9626800

CNSTNE COFFFICTIENTS

=8,2140-01-1,6558-02 1,2506~01 6,4239-02~3,4769-02 2,4057-02-6.3731~03 1.5331~02

=5,7983-03-6,3161«03 6,3240-03 3,2763-02 2,5U%8~02 2,48540=02 1.5897~02~1,2944~02
7.2647=03 1,220%3-02=2,9486=03=1,0602~02~2,4929=02~2,1527-02=8,7497=03 1,1472~03
2.0388-03-3,2909-02=2,4275~02~1,8849=02 3,7591~0% 1,983T=02

SIME CAFFFICIENTS .

~1.0416300 1.2569-01 1,7118-01 1,8483-01~4,29232027,0210-02-4,4324=02=3,4874=Q3

=1.8301~02 1.4401-02 1,7617-02 3,8529-02-1,9226-02~2,8921=02=1,9675~02~1,4380-02
1,2239-02-1,1805=02=%,6710=03-1,6661~02~1,0705+04 5,.4242-03 4,R282-03 1,0097=02

=2,1203=03=3,2240~03-6,7643~03 1,8059«02 2,1719-02 2,2656=02

SPAM 3 CilopD 2 STEADYH  3,3146~01

CASINE COEFFICIENTS

=-2,18088-01~%,0264-02 3,2682-03 1,78682=02-2,06%1~02 6,8333~03~4,8721~03 3,5145-~03

=2,9%84=03~7,0348-03-1,0563=02 2,0026=03 1,6515-03 9,2537=03~3,5019=03-5,2661~03

~3,0317=03 £,9353=03 6,15850=03-2,0287=03 3,2696=03=7,065=03~3,6144=03 8,8753~04
7.1454=03 £,1320-03 1,3376=03~1,7130=03 4,0424=03 1,1619=03

SIME COFFFICIENTS

~2,9814=01 7,714%5-02 3,4331-02 4,8915=02~1,8029-02-2,1838-02+1,72681=02~2,8042~0)

B, 7475-03 2,0473=00-1,1275=00 1,3432-02 9,6817=03 3,8653=03~2,4981~03 4,.2670~03
1.7197=02 '1,9131=03 8,8513=03=1,0114=03-5,7420=03 |,4436-03 9,5463~04 4,3343~03

=3,4854=03~1,6883-03~2,1644~03 1,2679-02~4,5356-03 2,0273~03

SPAN 3 CHIOpD 3 STEADYH =4,4979=0]

CASIME COFFFICIENTS

=0,5793-02~7,1902~02=7,6209~03 1,2592-02~1,4049=02-2,3423=03=1,4657-02 5,6066~03

=8,3438-03~5,7385=031,80968-03 5,9503~03=2,15%9=03-3,4010~03~8,0407=04~5,8350-03
2,8641=03 8,77%55-03 2,7404~03~1,5923=03~7,3590=03-2,8132=03=2,9563-03 1,9963-03
6.6154=-03 2.1T67-03 7.4627-03 4,9333-03 4,1267~03-6,5402~03

SIME COCFFICIENTS

“6,8109-02 8,3157-02 1.5320=02 2,6898=02-6,4314=03~1,7204=02=8,7530-03~4,3594~03

=3, 4567=-03-5,0939=03 &,2684~03 7,8569~03 7.6368-03-6,0755=04~2,4121~03 6,5580-03
A,5757-03 9,8218=03 9,.2585=03-6,6195-03-2,4063~03 4,5978-03 2,5429~03-2,1029=03
1:5153=03=8,8033-03-2,6445=-03=3,0806=03-4,2355~03-9,1053=03

SPAM 3 CHOPD 4 STEANYH 7,9353-01

CASINE COEFFICIENTS

-4,0169-02-5, 4460-~02+1,0922~02 4,2998=03~1,2180=02~7,5628-03-1, 1814~02=2,0996~03

«2,2545-03 1,9594~0N~8,8772~04=2,6191~04=1,0740-03~4,6733=04 9,4286~05-3,5778~03

=~1,3062-03 3,2407-03 4,3048~03 2,0664~03 1,2499-03+9,0367=04 1,9807=04 2,0608-03
5,6335-03 4,%079-03 3,8177<03 3.2941=03 1,3671-03=3,3256-03

SINE CNFFFICIENTS
3,4186=02 §,9330-02~3,%623-03 9,4769=03=2,1329-04~7,4740=03~2,3722-03-4,5061~03

4, 7427-03~4,4192-03 2,4350«03 3,7065-03 5,7557-03 1,7655-03~1,6956=04 5,5753~03
4,6334=03 5,%609-03 1,3309-03-6,4593=04 2,6695-04 2,4756-03 2,9238<03 6,2991-04
1,0335«03~1,3731-03 &,20%9-08-2,0933=03=8,23%0-03-6,2518~03

SPAM 3 CHIOpD S STEADYH  6,4519-02

COSINE COEFFICICHYS

=0,3133=03=2,4053-02=9,3614=03 3,7301~03=3,9428-04~4,0633-03-3,6451~03 4,5874~04

=1 H067=04 7,3348=0U~1,6824-03=1,1019~03 1,5991-03-4,3772=0l=2,6460~03~2,34838-03

“8,1775-04 3,7212-04 2,0448~03 2,5213-03 6,1371-04 2,6314=04=1,5569~03~1,29{1-03
2.7018=03 2,1399-03 3,7660=03 1,2470~03 8,6298-04-8,06/,8~04

SIME COEFFICIENTS
2.3930-02 1,2823-02=7,9419=03=2,7610=03 2,9375-03 3,8416~05=9,361T=04=4,7201-04

“5,5036-0b=1,1437-03 9,6820~04-9,3591-04 1.2898~03 2,81a3~G3 1,7813~03 1,8581-03
1,1236-03 2,8907-03 9,%604~04 1,8101-03 1,0073-03 1,6632-03 2,1632~03-9,8397-04

=1.6060=03 A.8100=00 1,3324~03~3,4968=03-3,1927=03~1,4345-03
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TADLE IV - continued

SPAN 4 Cnopp ) STEADYN 9,00584800
CNSTNE COFFrICTENTS
“1,1492800 3,8078~01 1,7800~02 8,3182=02=1,6421-01=1,4946~01~3,0543=01~2,9599~01
«2,8082-01-2,751L1~01=3,3663~01~2,5401~01~9,1879-02=7,5353=02~1,5¢32-01=2,0747=01
~1.2008=01 2,1149=02 6,2863~02 7,2757~02-4,03%8-02~8,3896+02~3,9773~02~2,3268-02
2,8077-02 2,7723~02 6,2708~02 7,2086=02~5,197302-1,21 rk~01
SIME COEFFICIENTS
1.9394800 2.1087=01 2,2461-01 1,5438~01 1.9904=0Lk 8,9929+02 1.3679~02 1,6838~01
1.3381-01 1,5862401 §,6570=04 2,941%5-00 2,05%0-01 1,8552=01 2,2645-02 9,6219-~02
1,7000=01 1,3576~01 4,7977-02~7,0958~02-8,7145-02=7,39,6<02-8,4338=03 1,1666=02
=3, 372402=2, 884202=3,9650=027,7801~02-1,0100-01=2,9992~02
SPAM 4 Cioph 2 STEANYH  3,2994400
COSINE COELTICIENTS
*2,9398~02 2,8904=01 1,3228~04~5,0713~02~1,4276~04~2,6222~01-2,5028+01~2,4615-01
=1,9077=01~1,91060=02=2,4227=04=1,5832=01=1,4267=-0)~1,2648=01~1,2595~01-1,3579~01
=7,1580=03 B,1608-02 1,1353~01 1,0836~01 3,3532-02 5,4116~02 9.0 06~02 1.3710-01
1,5179+0) 1,3342=01 1,2917=0i §,1765=02=7,0764~02~1,6549=01
SINE COFFFICIENTS
8,6157=0122,2641=02 9,9820~02~8,7039~02~4,1179=02-2,9812~03 3, 3586-02 1,2966~01
B 3767-02 [,0603=01 1,0190~04 1,3237=01 1,3437=0% 6,7023-02 1,0220=01 1,5686~01
1,7290-010 1,4916~01 4,2285202=1,5745~02=3,6615=02 1,46q6=02 2,6522=02~1,2121-02
=5,1901=02=1,1073~01=2,7022=01~2,3969-~01-2,1132-01-1,085201
SPAN & Ciioph 3 SYEADYH 1,%881400 .. e
COSINE COEFFICIENTYS '
~2,909801=1,5789-02-2,6181%02 1,1479-02~2,9421~02=4,879L=02~2,3155~02=3,4674=02
=2,910%~02=3,8662=02-6,,837=02~1,8%61~02=1,5970~02~5,58640-03~7,8043-03~1,3892~02
#,5313«02 5,8138-02 5,0230~02 1,1520=02~1,0163-02-4,3501~03~8,1319=03 2,6395-02
1.259%=02 8,3681=03~1,0334~02-5,1271~02+6,.7287-02-5,6728=02
SIME COFFFICIENTS
3,7514=01 1,3157=01 9,1280=02=4,6774~03 1.0908-03~1,8145<02~2,5779~03 1,2650~02
=1.5680=02 2,4381-02 #,0638~02 $.,8026~02 £.0632-02 4,2132«02 6,8179=02 8,2146~02
6,7969~02 3,1600=02~1,8746~02~1,565202-3,5766-02 1.1L48~02 3,9999~03~4,%5401=03
=2,0909~02~3,2979-02=8, 2864~02=6,3307=02~1,2746-02 3,95(7-02
SPAN 4 CHnpo 4 STEANYH 3,0277-014
CHSINE COETFICTENTS
=1 8223-030,381002x1,0835-02 1,5628=02-1,0634-02=2,7205=03=4,6960~04 4,9624~04
A.4933-03 2,62080«0Hw%, 381003 6,6316~03 1,3129+03~1,1718«04=%,8467=03~7,1568~03
14283502 1, 4436~02 9,2786=03~3,5806=03~3,8303-03~1,29,3~02~8,3611~03~1,89%0~03
=2,8306%03=1,0206=03+3,2705=03=6,0384~03~2,5639=02-2,243=02
SIME COEFFICIENTS
1,3345-01 7,3291-02 3,799~02 1,2772=02 9,1338-03~4,8203=03 9,6660~03 5,3354~03
~4.6102=03 7.8747-03 1,0060-02 1,2187-02 9,62%6=03 7,3097~03 1,5602~02 1,96852~02
1i9274~02 7,2201=03=3,7912-03~2,1836-02~1,6249+02~1,973%4=03=7,2531~03~2,0783~04
~143036~02=7,3959=03=1,6285~02=1,9748~02~1,1298-02 1,2247~02
SPAN & ClInpp 5 STEADYH =4,2792~0}
CASTNE COEFFICIENTS
=~8,7019~02~]1,3720~02=3,1874=03 3,4981-03 5,1660-03 2,169%~03 1,0941-02 5,5365-03
5.A379-03 3,9389-03 2,0462-03 1,1110~02=7,5641=04 4,2778-03-{,8454=03 3,6020~03
1,3505=02 6,970%-03 3,9846~03=9,4549=04 8,9292-04=6,19|1~04=1,4858=03~2,1100~04
1,796603=1,3048=02=6,604303 6,9296=0l~1,1892-02-4,8377-03
SIME CNEFFICIENTS
8,1895~02 1,8903-02 2,3673=02 1,5794~03 5,5796-03 3,8055-03 6,6480~04 1,6928=03
=7.5197-03 2,0236<03 6,R609~04-1,8884=03=1,5678=03-6,4372=04 6,6957~03 6.9564-03
8,6309=03=1,9804=03=6,0872=03-8,6%97~03 2,36Q6e03=4,1551=03-¢,5229=03~5,4794~03
=7.80%4=03=1,1027=02=1,7940=03 8,2144~01=5,2134=0% 2,0441-02

131




- e e S
B el

TABLE IV - Concluded

SPAM 5 CHOPD 4 STYEADY® 9,9371a00
CASTHE CHEFFICIENTS

“6,0827-01 2.7319=01=2,3469-02=3,6815-~01~4,4227=01=2,76q%~01=3,9475~01-2,9318-01
=8,2990-02=8,7159=02-3,0186=04-2,8867=01+1,2665~01=1,352%=01=1,6564~01~2,6406=01
~1.6879-01~5,028%-02~1,1625~02 2,9200=02~%,1592=02~1,8349~01=1, 3961-01-1,9779=02
0,95%u~02 Q,6213-02 1,4794-01 1,3039=02~2,0274~01~2,2042~01

SIMF CNEFFICIENTS
1.,0464400 2,1076=01 3,3006~02~5,0076~02 1,1000~01 1,4126~01 8,3728=02 2.8146-01
2,3309=08~1 2403=02-4,8116=02 1 . 1772-01 1, 3986'01 1 0562"“01 1, 70°8"°2 ) ,2802-0]
2,4948-01 1,8664-01 1,3938~01 5,5215~02-2,30268=02 3,8770«02 1,7478~01 1,950t~01
1.253%-01 5,1018=-02-3,1513-02-1,6543=01-1,5418-0% 1,1013-01

SPAN 8 CHApD 2 STEADYH 2,4312800

CASTHE COEFFICIENTS

~8,8.0R=02 §,8446~01 1,36R5-02~5,1488~02=1,0377=01-9,2343=02~1,0235~01=8,8501-02
=%120230276,8962-02-1,0340=01~8,2115-02~5,6245=02-4, 3506=02~6, 4640~02-8,8082-02
«3,7701-02 5,2474~03 3,0%25-02 4,1988-02 1.1707-02-5,3343~03 2,2505=02 5,7071~02
$,0383-02 7,3765-02 6,7132~02 2,2106-02~4,6381=02-5,7716=02

SIME COEFFICIENTS

2.1606~01-2,3335~02-2,8074~02~6,3380~02-1,.2380-02 1,1196-02 2,5424=02 5,7915~02
8,4586-02 2,2026~02 3,63%5-02 7,3436~02 6.6233=02 5,0544=02 3,8063~02 7,8334-02
1,07€7=01 9,8765-D2 4,9475=02 3,3855=02 1,2337=02 3,7714=02 %,0828~02 4,2677~02
1.3687503~3,8270~002=6,3258-02-9,7659~02-7,9639-02-3,5164=02

SPAM 5 Chinpe 3 STEADYH 1,1457800

~=<IME CORFFICIENYS

=2,4527=01 5,6637-02 7,4567=03=6,1796~03~4,2951-02~2,9705=02=2,5635=02-2,3783-02
=1,2049-02=3,7678=02~8,4034~02~3,3477~02~1,5469=02=3,2069=03=1,5968~02=2,6059-02
1,1721=02 3,0020-02 3 7766=02 3,4077~02 2,9848-03-1,4622=02~1,9873=03 1,5084~02
2.3048-02 1,9720-02 7.0%47-03=3,0676=02-6,066111-02-5,0390-02

SIME CAFFFICIENTS

2,3420=01 8,0627-02 7,6%42=02 6,4737~03 3,4986~02 3,5772=02 2,8117-02 3,2389=02
1.0842-02 1,2318-02 3.2784~02 S5,6530-02 4,06478-02 3,7762~02 2,9375-02 5,0552~02
5,4222-02 3,5874=02 1,4182-02~2,0419=02-2,6300-02~7,3620~03 2,8993-03 8,3257~03
=1,2733=02=3,1236~024,9182=02~5,7860=02~2,2242-02 1,684=02

SPAM S CHOpPD & STEANYH 3,2058=-01 N
CASIME COEFFICIELYS . /
=G,7978202 2,6003«02 4,%5624=03 1,1747=02=8,4286=03-2,6338~03=1,0875~03~1,0375~02
=1,5772=03~8,1145~03-1,3218=02=7,5366-03~1,1116-03 2,2930=03=1,3621=03~3,53k0~03
5,0609=03 5,7118=03 6,5681903 §,6171~03 6.,5591=04=5,7834=03=4 ,5044=03=4,1745~04
2,3818=03 6,0762-04=2,7882=03=2,0170=02=1.5714=02=1,0417-02

SINE CAEFFICIENTS

8,0161-02 3,2622-02 2.4302~02-2,9534-03 7,2718-03 3,6053 03 3,1751-03 4,2036-03
5,1663=04 3,320%5-03 9,2968-03 1,4504~02 1,2372~02 9,0445-03 6,7347~03 9,2036=03
7.0369=03 1,7710=03=2,6076~03=7,2529«03=9,4363~03~2,5330=03=1,1655=03 5,0617-03
8.3535-05~3,%5633-03-6,8%534=03-8,1088-0% 2,8944=03 },3177-02

SPAN 3 Chioen s STEADY® 2,9080-02

CNSIMC COEFTrICTIENTS

=7.5962=02 1,7043=02 1,5677~08-5,2604~03~1,3253=02-8,7536~03~9,4362~03~1,9447-02

-1,4931~02-2,0200-02=1,3825-02~1,2621-02-1,5843-02 4,106%=02 3,2690=03 1,2713~03
%, 18%=0) 7,8333-03 4,3685-03 4,2320~04-5,2100-03-5,7101=03~2,5326=03~2,1040~03
3,7589~04=5,9612=03-2,2397-03 6,i1892-03-3,1348-03 2,0977~03

SIME COCFFICIENTS

1.0193-01 2,7529-02 1,1#819-02~1,3953-02-6,8675-03 5.9157-03 5,5643-03 6,$323-03
0,1863-04 6,0095-04 3,3281-03 8,7541-03 $.3276~03 1,7634=02 2,7949~03-6,5509~03
1,9094+03=3, 3910=~03-6,9624=03~2 ,5813-03-7,0699-03-3,7087-03-6.9721~03 7,6937~03
T 4u46-05 £,9831-03 1,.3745-03-1,0284-02-6,9086-03 1,2807-03
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TABLE V. AERODYNAMIC DATA - 120-KNOT, EAST-TO-WEST FLIGHT

BUPST MO, # 22 vt PPATOL (ICISE PIGICHIFY DUTINIT Set
BI.ADE, PITCH 1IARMNMTICS
1,262%801 3,5712800=9,1629800 %COLLECTIVE, LONGETIHTNAL, | ATENAL PESPECTIVELYH
ROTAR. FL AP THEO ANIGLE LIADUANMTECS
1.0390800 3.2634-01 90,0000 KI'OSITIVE TAfL 01IGH -= ECIFESH
DIFFERENTIAL PRESSHPE HARMOMICS FOP S Cliopn STATINIS AT EACH nFF THC 5 SPANS
EMEASHP TNG FROM THE LEANLING ENGE AMY TUHE BLADE RNNT RESIHECTIVELYH,
SPAM 1 Cllopp STEANYE 1,4568400
CASTNE COErFICTRLNS
=7, 4N82=01 §,7765~01-1,7217-01=7,0422-02~4,2300-02 8,1175=03=2,0610-02=1,4874~02
-4, RO17=03=7,2146-03 6,8540-03 1,0963=00~4,5696-03 9,2308-03-3,1371-0% 1,6227=03
-6,7244=03 §,8672-03=1,3230=02 3,1987=0% 3,1619-03=2,3549=03=7,2003%03~5,1666~03
7661903~ ,6835-N2=1,5855-03=6,1061-03~-1,1113-02 1,934,4=03
SINF CAPPFICIENTS
4,652%=01 7,8078-02 2,3710~01 5,584%=02-7,1875-02 2,82¢6=02~2,3821-02 5,7133-03
~1.2296=02-5,7320-01=1,1370=02-5,2076=03 2,3773-03-9,3344=03 1,5070~03~3,.9605~03
3,1831=03 q,8516«03 7.0955~03 2,2616=03 6,9634=03 5,2831-03=7,0636-03 8,8973-03
=1,1084-02-7,6464=03=8,6R827=03~4,9929=03~1,9067-02-5,3730=03
SPAM 1 Clinpp 2 SYEANYHE 5,4156=01
COSTMNE COErrICTENTS
=2,4636-01 2,0155~01k,9330=02~1,5852=02"1,9650=02 5,6638~03=2,7402=02-9,2703~03
1.0997-03-2,%6R2~02-1,0031-02 2,1103-053=3,3353=031,7690-02 1,0430-02 3.0415-02
=2,3046=03=1,0057~02 7,79264~03 3,4162~04=1,81%56=02 2,6505-02+9,1599-03 2,0058-02
-1.1976=02 1,5860=02 1,8K897=03 9,1921«04 6,2731=-03 t,22,0=02
SINE COPFFICIENTS
2.5516=01-0,9657=-03 9,1324~02 1,A870=02-5,8307=03 3,3537-02 4.6306-03-2,4508-03
1,3630-02 1,1632-02=8,2042~03 4,1081-05-3,3960-03 5,2048-03 1,0476-02~-1,4143-0)
-4 ,8729-02-1,1569-02 &,2906-04~2,5389~02-8,9785-03-2,3300~02 2,6361-03-2,6353-03
~N.6197=03~2,1535-03-7,3608=03~-5,9645=03~1,3473=03=5,7220-03
SPAM 1 ClInpD 3 STEANYH  2,0702-C1
COSTHE CATTICTFNYS
=1,4976=-01 1,5017=01=4,7000=02~1,09800-02-1,8586-02 {,0418=02-9,1386-03-2,0345-03
=2.1773-03 1,6361-03~2,8154-03-2,2022=0%-2,5311-03~9,7455-04 3,1904-04 1,4679-04
“1.6780=03 5,8812-01=3,1973~03 2,4294=03-1,6418-04~3,3378-03~-1,A380~03-2,8117~03
=2.,4129=08=2,8G620~03 1,0302=03-5,4132=04 1,3102=-04~2,1952=03 '
SINFE COFFFICIENTS
1.1891=01~9,8714~03 3,9401-02 1,5518=02~1,4820-02 1,2132-02~6,9932-04 3,439a-03
=3,6431-058 1,549=(03=2,4100-03~2,3941~035-5,5364~03 1,64pY=03~{,3129-03 3,2366-03
=1 4123=03=7,4T24=-1tF 2,1920-03=14,5327=031,7192=03=2,0403~03 1,7560=03~3,2223~03
5.1660-06e3,4103=-00"2,6214~03-3,08082-03~4,5381=03~5,2456-03
SPAM 1 Cliopn 4 STYEADYH ($,0000
COSTME CAFFTICIENTYS
0.0000 0.0090 0.000N 0.0000 0.0000 0.,0000 0,0000 0.0000
0.0000 0.0000 0,0060 0.0000 0.0000 0,0000 0.0000 0.0000
0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.,0000 0.0000
0.0000 0,0000 0.0000 0.0000 0,0000 0.0000
SINE CArFFICIENTS
0.0000 0.,0000 0.0000 0.0000 0.0000 0.0000 0.0000 06,0000
0.0000 0.,0000 06,0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0,0000 0,0000 0,0000 0.0000 0.0000 0,0000 0,0000
0.0000 0.0000 0.0000 0.0000 0,0000 0.,0000
SPAM 1 Clinpn § STEANYH 1,8378-01
CASTHE COErFICTENTS
8,2233-03-2,7972-12=8,3308~04 5,1288=04 1,5295-03-1,59a0-0% 9,2070~04 4,0257~04
0,4991-05-2,3272-04 3,4959~05 7,1013-04 S5,R079-04 |,B8454-04=4,2370-04~3,5136-05
f.7300=05 8,1967-01 6,9080=04=4,4642=001~4,5523-04 5,1218=04 2,2215~04 3.1602-04
=4 ,5090=0k=1,4355=M=2 4690~04 §,1947=0 5,4477=-05 1,2274-0%
SIMFE CNTFFICTENTS
4,.3927-02 8,8164=03 &,8720=03=1,0127~03 2,3182-03-5,38a2=04 1,6917=03=4, 752404
=4, 8u57=04=1,7800-N3~1,7275~04 5,B8059=0 6.90%52-04 4,4626-04 S5,5114~04-2,6664~04
1.80208=04~6,0664=01=7,1408-04 7,798R-00 1,1400=04~1.4340~0% 1,R722~04 1,32904~03
=3.8967-0% 1,6861=01=3,0716=04 1,3327-04 2,5797-04 9,082=05
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TABLE V - Continued

SPAr 2 e g STEANYH  4,2722400
CASTHE CAFCTICTIFING
=2.3649-01 1,531880M 1,5180-02 2,3440=01=2,5583=01 2,08G0l=01-2,2117-01 B,1035-02
5. 050M=02 6,U70-02=8,60T74=02 2,4340=02 9,(925-03~3,8633=02~%,4372+03~2,0640-02
2.0734-02-6,4708=02 3,1226=02~1,7829-02 9,8389-03=1,n13%=02 2,RAR59-02~1,3211-02
«2.20%0-03 1,1020-02-3.6638-03-6,5718=03~1,3667-02 6,02q6=03
SINMF CNAPFrICIENTS
5,2130-02 4,4109-01=4,4RS3200=1,6782=01-2,0936-01~3,1471202~9,7771~02~4,2937~02
7,1904~02=1,4318="1 4,1161=02-4,9806~02 3,1363-02-7.4778-02 4,5057~02=4,2731-02
~1.0634=02-1,8077-02 9,8917-03-2,1562-02~2,2059-02 2,022%=02=3,2639~02~1,6496=03
*1.3169-02 1,1753=02~2,A1%4=02 7,5791~03~1,0934=02 6,99,4=04
SPAM 2 Clinph 2 STEANYS  1,7564400
CASTHE CAFCFICTENTS
2,8430-02 6,3029=01 3,%406~02 5,5528=02=9,9687=02 9,0290-02-6,6R09-02-5,4583~03
4,8262-03 6,5403-03«1,8980~02 6,1269=0/ 1,21%0~02-1,422%=02~2,9350~03~1,8880~03
1.,1020=03~1,0802-02 1,3955~02=1,3369=02~3,3570-03=4,7733=-03 5,8630-04~5,0625-03
=0,2579~03 },7942=13-7,0164~03~7,5876-03-6,A897=03 5,42n2=03
SIMFE CACFFICIENTS
1,66%7~01 1,6537=01 2,22008-02=9,3301~02-7,3919=02~1,7111~02=2,7948=02~1,8272-02
2.304%3<02=3,6043=02 2,2790=03 1,2177-03=5,4021=04=1,5144=02 4,R246-03~3,6005~03
1,8131202 6£,2505=013=2,0460=03=1,0135=03~3,6062-03 4,99,2-03~6,3333-03~1,1087-03
=1,916A=03 2,7236-04=1,0288~03 2,6163-0% 1,7299-03~1,5207=02
SPAM 2 CHinpp 3 STYEALYH  1,4590800
COSINE CAFFrICTELNINS
2,2511-02 3,6158-01 2,9670-02~8,1435-03-5,2049-02 6,4059-02~2,2885-02~3,0881-02
6,0847-03 2,3359=012=6,0422~03~2,8202=02 4,A255=03 1,34;0-02=3,5428-03~1,8616~02
«3,.3902-03 2,0576-02 2,0275-03-2,3411~02-3,7878=03 2,5415~02 1,0877-03~2,6266~02
«3,1227-03 3,2343-02-4,4579=08=3,6554~02 3,3873-03 3,5356-02
SIMF CNEFEICTENTS
3,0172-02 6.1531=02 B,41A6=02-5,7561=02-6,747%=02=9,00848+03 ¢,9631-03~3,5980~-03
=], 840%=02=1.8802-02 1,9977=02 5,7739=03=3,0787=02=1,4436~03 2,4975~02 9,7050~04
=3.5249=02 1.6301~03 2,5442=02-7,0773~03=2,8837-02 2,15¢7=03 2,2229~02-4,3321~03
«2,810%-02 2,6202~03 2,78%4=-02-3,4656=03=3,0225-02=4,78,7-03
SPAM 2 CHopD 4 STEANYH 2,8750~01
COSINE CAFFFICTENYS
=1,5777=01 2,254k=01 4,6820=02 7,077T4=03-2,3378-02 1,7624=02 2,0778-03-5,8018~03
3,0637-03-1,1361-03-1,1694=03=1 ,0702~03 2,4146=03-2,8712=03=3,6467-03 1,7119-03
N, 1800=04=0,0785=-00=1 463108 3,1964=03=2,3056-03~8,9511=04~1,0922=03 2,0212~-03
“2,473%=03=1,7343=0G3 7,0123=04 1,3782=03~3,5R98-03~1,6An3=03
SIMF COrFFICIENTS
=]1.98%%<01-0,4690-03=1,0131~02=3,7702=02=7,7190~03-8,7350=03~1,0490-02 1,%194~03
=3, 154R=03=7,0808~013=%5,21%3=03 $,08143=03~5,5728-03~4,521{9=0h 6,7259=00 6,7203=04
-6, B840N=03=3,5542-015=1,7450=04 1,0072=03~2,4067-03-1,4061~04 1,95742~03=2,6367~03
~2,3164=03 4,9700-00 1,2144=03-4,1108=03 4,5598-04 8,9132-04
SPAM 2 Clinpp § STEANYH =2,1236-01
CNASTIME CNFPFICTEINS
~1.80UR=02 8,7544~02 1,4826=02-2,7197=03~1,A478-03 2,1942~03 4,3128+03~3,10864~03
2,7489-03~2,4809=n3 2,1316-03=1,5358-0% 1,7566=04 1,3953=03-1,9439~03 2,3691-03
«3,2880-0) 2,0005-03-2,0652-03 3,7502=03~4,06402~04 3,0437=05%=1,7971~03 1,3268-04
“6.3037~04=1,6462=03-6,3R03~04 4,0261~-01 1,1596~03~2,2151=03
SINF COFPFICIENTS
«2.,0536=01~1,3468-03=6,9293~03-8,1404=03 3,2130~03-4,2153-03-3,7461~03 2,%353~03
.2 5767=03-0,4486-0l=2,7604=03 5,1314~03~6,5623=03 8,765"=00-1,2020~03 2,6795-03
2. 631%5=03=7,2211=01 9, 4115=04 1,032%-03-1,0995~03-8,6235=04 2,9955=03~1, 3021~03
=N.uB77~04=A,0204=08 2,7616=03-1.0390=03-1,2594-03 7,08n5-04
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TABLE V - Continued

SPAM 3 ClLINED ) STEANYH S5,0278400
CASTME CARFFICIENTS
1.0426800 1,6650800 1,9028-01 2,1060N=01~4,3720-02=1,3343-01 1,0831=01 1,3226-01
“1.3109=01 7,45%9-02 7,2000=02~6,4662=02 7,1090-02=4,143=02=-4,4403-02 A,2176=02
=5,7059=02~1,6204~02 6,2014=02=4,4528=02 2.7830-02 2,1205=02=-4,7924=02 3,7300~02
«2.8163-02-3,7839~12 3,7616=02-3,5942-02~2,3428-02 |},9970=02
SINF COFTFICIENTS .
=3.,0113=01 2,6807=01 &,4775-01~5,818N=01-2,9404=04 |,2776~01=1,5443~01 1.6001-02
~1,5213-02~8,8790=~12 1,2276~01-6,7101-02-5,2156=02 1,0013-01=6,%027-02~4,3964=02
2.6436-02%6,1526~02 2,8824=02-1,6250=02-5,9177-02 3,6733=02~3,9530~03-3,0133-02
4,0370=02-3,0515=02 2,5586=03 1,2249-02~6,064%9=02 9,374,803
SPAMN 3 ClIOPQ 2 STEANYH  4,1445=01
CASTHF COEFrICTENYS
8,4260=01 6,6204=01 9,3063-02-5,323%=03 1,4614=02-2,1057~02 2,2224-02 2,7817-02
-4 ,3404~02 B,3779~03 3,2122=02~1,7330-02 1,1218<02-7,9375=03-1,3440~02 2,8506-02
=-1,7340-02-1,1185=02 1,9985=02~1,5819-02 3,3136-03-5,9432-03 2,9050=04 1,8759~02
~2,51%=02 1,0804=N3 1,6107=02~5,5710=0/i~1,1419=02-5,4071=03
SIMF COFFFICTENTS
=1,0178800 2.3249-02 2.0564=01=2,3303=01-1,2795-01 6,5940-02-3,1235=02~1,7776=02
2.265N=0L=1,9850-12 2,1739-02-2,/181~02-1,06462=02 3,2u430=02=1,7944~02~1,1781-02
101839%02-2,2416=N2 6,6177-08 3,0618=03-2,A102~0% 4.5852-03-2,1083-02 8,0007~03
A, 0550=03=2,1393-12 2,5145-03 1,0046=02 5,7084=04=1,3029-02
SPAM 3 Cliopn 3 STEANYH 1,3696400
CASTME COAETFICTENYS
6.8649-92 §,0684=01 8,6174=02=8,7687~03~3,5912-02 2,721)5=02 1,6Mn12=02=1,9448=02
=3.7870-02 2,3730=02 1,5250=02-2,7392~02-2,3170=03 2,7432=02 6,7491~04-2,4072~02
-8, 4663=00 2,3328~02 7.4800-03-2,6180~02=6,08593-03 2,8870-02-1,2320~03-3,2040~02
2.9541=03 2,9307-02=4,9411~03=3,0448=,2~3,0846~03 3,0856=02
SINF COCFFICIENTS
-4,3772~01=5,4682-02 1,0577=01-1,1929=01-9,5043-02 2,6650-02 1,7434=02-1,9932~02
~3,5260=02-2,7143=03 2,71%5902~1,0729=02-3,5108=02 6,09q8=03 2,6802-02~1,0308-02
-2, 7486-02 1,9612~00 2,4146~02-3,2407=03-2,9976-02=G,1453=-03 2,5999-02 1,4024~03
“2,7361=02 4,3472-03 2,6702=02=4,5198=03=3,2309-02=5,9020-03
SPAN 3 CHOpD 4 STEANYH =4,8522=0}
CASINE CAETTICTENTS
«3.1555-02 1,6562-01 4,2202=02 1,5081-02=2,86901-02 6,7586-03 1,2966=02 1,2489=03
-8 1 5TU=03~4,3386=00 3,877U=03 1,7146=03-2,612703 8, L047=0 2,1286=03~3,7438~03
=1,2850-03 1,3807-03 4,0%49-04 1,1272=03~1.4030-03-9,4900=-0"% 2,2790=03 7,2734=04
-4,7602-08 6,3411-04=-2,3064=03-1,5214-03 7,7795=05~1,35a7~-03
SINE COFFFICIENTS
«2.6761-01-3,0209=-02 2,2303~02-4,5977=02-2,2532-02 5,6359-0% %,3325~04-7,7331~03
=6.6103=03 2,7408=03=1,2037=03~3,0685=03%=1,1404=03=1,7031~03 2,1310-03~1,9878~03
=%, 3704~03 6,635umtid=1, 78OY=03=1,36094=03+5,0406-04~1,4078=03~4,3264-04 7,2587~10
=~1,1409-03=5%5,%5014-08 1,1059=03~-1,4666=03~1,3175=03=9, 7566-04
SPAMN 3 ClIOph § STEANYH =2,2523-01
COSINE COFFFICTIENTYS
-%,6236-03 3,7976-02 1,1218~0% 4,4105=0%~8,9230-03 2,5730~03 4,1095~03-2,3902-03
=1,0679=03=2,0028~03 &4,0642-04 1,6663~03-2,5063-03 4,8169-04 3,1926=03~2,5335=03
4,6742-04~0,7663-04~8,4114-04 3,560%=03 2,2934-04~1,6814=03 3,2A8%8-03~R,2625-04
=N,3204=0% 1,1199-03-1.3638=03~3,3676-04 1,78R0-03-2,1325-03
SIME COFFFICIENTS
“1.43%4=01-9,5747=03=,3747=03=9,5525-03 2,4382-03-4,3170-04=1,3643~03-4,0234-03
=1.3973=03 1,9441-03=3.5099-03~2,2320=04 1,1648-03~1,5252~03 §,7104=03~1,3567-04
~2.6398-03 1,0870=~03-9,9R843-04~1,2343-03 ;,1842=03~1,0439-03 3,7A%6-04 2,60835=03
~2,9669-03-3,8299-01 1,0732=03~1,3046~0% 3,5129-01-5, 1649=04
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TABLE V - Continued

SPAM 4 CHOPM g SYEAr Y  4,0219400

CASTNT CAFPCFYICIFLNYS

1.537%800 1.3025800 &,%019=0) 3,2314=01+2, 0B64=01-4,2311-02 2,1454~02-9,126302
3.3637-02 R, 7441-02=4,0901=02~8,4593-02 4,1848=02 3,3758-02~4,3535=02-5,0351-02
8.1671-02 2,411%5=02=-2,2737-02 3,6890=03 1,4519-02-1,5116-02=2,%5145=02 1,2484=~02
1.4092-02~1,7823=02=1,2061=0x 1,5942=03~3,3570=-03~2,9734=02

SINF CACFFICIENTS

*1.,47%0800-4,0320-n1-1,8623-02=1,6500-01=4,476%5-0t=1,737=01 1.,2043~01 5,0733=02
=1 4506=01-6,0190=02 6,%443=02 1,1394=02-3,A037-02 1,78n2-02 8,6268~03-4,6018~02
=1 .9743=02 2,7926~02-2,8590=02~4,4890-02-7,9098-0% 3,4738-02-(.6040~03~-3,0579-02
2,1329-02 2,%5153~13=2,4160=02~4,7104=-0% 9,1453-03-3,00q8-03

SPAM &4 CHOpPR 2 STEANYH  1,3534400

CASTME CAFFTICIFNITS

N,7141-01 %,779=01 2,12080-0i-7,6427-02-2,4871-01 1,0245=01 1.2633~01=9,7509-02
a,4810~0) 7,1545-02=4,8104~04=-3,3708~02 3,9035-02 1,7%4%=02-2,1185~02-2,0148~02
3.356%=02 4,30R82-03=2,7864~02 2,0512~02 3,7025-03=1,0352-02-9.9363-04 7,8105-03
-4 ,0800"=03~-1,7172=02 3,9500=03-1,0584=03-1,1472-02=1,21q7=02

SINF CATFFICIENTS

~A,0772=01=1,7945=-01 2,3104~01 5,0903=02~3,3207=01=2,264-01 1,3692-01 8,7372=-02
=1.0873-01-1,5619=02 3,7619~02~2,8562=02-9,(808-03 6,2956=03=7,7632-03=3,0861-02
=1,049N-02 3,3206-02~3,2465~02-3,578~02 1,5881-02 7,4846-03-5,0605~03-8,2417-03
1,6579=02=9,6543=03=1,1504~02 5,7042-03 4,8261-03~1,4736=0%

SPAM 4 ClINpn 3 STEATYH 7,1n889-01

COSIME COFTrICIgNITS

3,6280~01 3,19264=01 1,%90849-01 1,046A=01-1,6017-01=0,1154-02 1.1455-01 3,0603~02
=%,9182-02 2,8653-02 3,%645=02-5,7182~02-4,5233=-03 5,62n8«02 &,7034~03=4,3613~02
~2.6304=02 2,7047-n2 1,AR01-02=2,0779=02-2,A112-02 3,1946«02 3,1424-02-2,9086-02
=2.4504=02 2,64A8-12 1,9916-04~3,329~02-1,2089=02 2,9742-02

SIME COFFFYCTIENTS

=8,8614=01~1,9595-01=2,0951-02 3,6030-02=A,2791-03-1,4133-01-6,7488~02 1,0612-01
1.7874=02-7,0768-02 6,A581-03 3,8734=02-1,4104=02~1,14a7~02 1,0631~03 1.0284~-02
%,5557-03~1,8)78-02-1,29%3=02 1,5164=02 5,8733-03=-3,23n0=02~1,2285~02 2,2755-02
1.1507=-02~2,4509~02=1,3842~02 1.6206=02 A,2495-03-9,55,0-03

SPAM & Clinph 4 STEANYH -9,4500=02

CNASTINE COFTTICTIEHIYS

Ne1175-02 1,3453-01 3,0133-02 1,4487=02=2,0257=02~1,6u455=03~4,8325~04 6,3970-03
2.,8579=03=3,6149~03-1,3725-03 2,1989-03-5,06105=05 2,5277~03 3,0945~03=~2,7316~03
-4, 4216-03-0,4900-03 2,95R6=03 4,0436~03-2,2778-03~5,9u»8~04 {,2087~03 A,9990-04
-1,3650-03-2,0076-03=1,0650=03-4,066"~03 3,4466-03 9,4n,7-04

SIMF COPFFICIENTS X

-4 ,3940~01-§,0715=n2 3,2676=02=1,7340~02-3,401T-02-6,203%~03 3,5839~03 8,9499~(3
7.6510=-04=1,3089-02=6,%094~03 5,323=03 5,1398-03=1,0550~03-1,0021-03-1,9938~03
2.37%9=03=7,7407=N5~2,3469=03 7,0212-00 2,0335-03=7,49n8=00=1,3443-03 1.0391-04
1.58%4=03 5,0593=nd=y ,A310~03~2,2283=03-3,20A8~03 2,0972-04

SPAM 4 CHOPD 5 STEANYR «5,2422«01

CASTHE COAFFrICTENTS

~%,530N=02 1,3909=02=1,9432-03 2 ~499-03-2,0984-03 3,7729-03~1,8425-03 4,9534-03
3,2417-03-4,2805-03-3,01608-04 5,3817=03 1,3319-03=1,7170=-0% 2,4519~03 2.0211~03

a3, 34U 1=03=2,2564-03 5,4900-03-2,7941~03-4,3480-03=3,0033-0%=2,7098-03-8,3308-03
4, 5265=03 1,4307-02-6,1370=03=3,17044~03=1,768%-03 3,8517-0%

STIMF CAPFFICTIENTS i

=1.A023201=1,9514-02 1,3350=-02-3,2211-03 1,4284-03 #,9905~03 7,1813-04 7.6518-05
%, 0178=03=1,7106=03-2,617903 2,5519-03 1,96n9-03~3,3553-03-2,A841-03 3,7150-04

21.2006-03-3,1719-03 %,7323~03 4,4992=04-2,2730~03 1,2670-03=5.9358-01 5,6622-03
7,3082-03 1,1565-13-2,0662-0% 1,42082-0% 3,0123-0% 6,7332-03
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TABLE V - Concluued

SPAM S Clivpp ) STEA (0 4,0794400

CASTHE COFTI"ICTFLITS

1.6320800 1,0345800 5,5733-01 5,2797=01%A,1597=02-9,4733~42 Q,6334-02= -
=7.7780=02 2,4T9%-03 1.0271-03-9.1627~02-1.uonu-un-szsn;l-gi u.an§6-3§-§:53.3-8§

=1.0439~01-5,0029=02 4,2593~02 1,7934~02=4,1R13-03=3.0940-03 2.7064=02-3%,3353-07
=3.0697=02-2,5103~02=1,2134-02-3,0232~0244,1636-02=1 , | 3al~02
SIMF CNCFFPICTENTS
'f\.7251-01-5.5567-01-2.706'0-“-1.0620-01'B.MQS-OI-).7006-01-1,5903-01 2.6%69-02
=1.2953-01-2,5171-018,7526~02 4,5626~02 4,1242-02~1,80"8-01-6,5968~02 2,7126~02
2.7922-02=3,1604-~02~1,1683~02 4,1723-02-3,7507=02-4,2325~02~1,3078=02-1, 31 74=02
-2.u700-02~u.0869-«\2-5.7“53-02—6..’228‘7-03-3.65w-02-1,f,q;,e-.oz

SPAM 8 CHIOPD 2 STEATYH 1,0785800

COSTME CAFCrICTELING

2,4566=02 2,0730~01 1,4726-04 2,1827-02~9,5305-02 2,5040-02 2,5082~02~2,9232-02
1.,9610-02 3,7238-02-3,3776%02-3,0026=02 1,7069-02 5,4532-02 6,0839~03-5,7406-02

=1,2037-02 5,0516-02=2,7389=03=3,9802-02 1,0315-02 5,3241-02=1.1537~02-6,0uu1=02
%,6521-03 6, 8047-02~4,6132-03=6,5913-02 9,4463-03 5, 1140-02

SINC COPFFICIENTS

=1.5764=01~2,8628=01~6,6370~02 3,4277-02~4,7703-02-A,3079-02=7,011%4=02 2,8966~02
7.3870~02=5,7924~04+8,0982-00-2,4167-02 6,5775-02 8,4013-03-4,R874-02-9,1064~04
85,2164=02 2.,4647=03=6,89900~1,3862~02 5,7362-02 1,0500=02~5,4039-02~1,0573~02
3.6106=02 1.3510-03~6,3771=02-2,8340=03 7,2195«02 72,0536-03

SPAM 8 CHNnp 3 STREAYH  1,6410~01

CNSTHF COAFTrICIENTS

=2.6946=01 {,0556-01 4,8799-02 4,8932-02-7,3060~02=6,57,2=03 2,0596-02-8,5°73-03%

-1,2082-03 1,0108-N2-3,1347=03~5,7847=03 4,4663~03~2,2828-03 2,7550~03-2,1232-04

~%,206N=03-3,4002=03-3,5374~04 I, A460~034,4867~03 3,6618«03 N.10R0-03-4,8754-03

=9,1358-0u 7,1126-03=6,4130=08-6,7210~03 %,8912=0%=4,03,%-0%

SINE COFFFICTENTS

=5,0316-01~1,4849=01 3,6M60=02 3,3007-02+5,0248=02=%,2107~02 1,1976~02 3,7488-02

=4,0298=03~1,3871=n2=7,8302403=3,2948~03 9,3037-03 6,u567~03-8, 9829033, 3997=01
0,5132-04 3,0977=03 2,0947~03~5,0343«04-6,8336-03~7,4557=03 (,9313=03 2,0007-03
4, 2uSR=03-1,8832-03=8,4210~08~1,01250~03-1,2632=03 3,05a%-03

SPAM S CHIdpD 4 STEANYH «2,9532-01

CASINT CIETTICTIENTS

=3,3002-01 1,6966-N2=3,9320~03 9,5084~03-9,9660-03% 2,8G2L~03=5,8104~03~4,3206~03
6.2674-03 7.9514=nl~-1,4501-03=3,4289-03 2,5162-03 2,3951=03=2,1A23~-04=9,2692-04
~4,0730~04 2,1982=-03-3,8085-04~1,4226~03 1,70704~03~1,0213=03=4,1439=05-7,66532~04
1.0753=03 2,2513-03 1,7290=04~1,4588~04 1,3390-0% 6,3959-04

SIME COrFFICIENTS

=2,1927401=4,J440=02 3,0464=02 6,68247=04~1,7934=02-1,0338=03~1,0402~0% 5.4159=0%
3.1780%03 5,2901-00=4,3179-03~1,3176-03 1,2694-03 5,1522=03~1,A182-04~2,9745-03

=2.1049-03 1,8236-D3 4,0M24=03~1,3017~03~8,5702=04=1,2041-03=1.4279=03~1,2055-04

=3, 7904~0% 5,3827-00=-1,3405~03 3,760%-00~=1,2408-03 2,171~03

SPAM S CHOPH % STEANTH ~5,4996~01

COSTINE CAFPTICIENTS

=1.,2693~01-2,0660-02-8,0705-03 1,0484~-02 6,3474=04 7,1170=03=%,5377=03~1,5001-03
©,4024=03 1,8100-02 5.9984=03 7,468%=03 1,7111-02-4,4516-02~5.9642~03~1,0200-0%
“6,1952-08 5,4070=01+1,811803~1,7896-03~5,1630-00 4 ,973=0%=1,7209~03-2,3372-04

=4,3905-04% 4,0345-NNe2, 1NAR03~4 RIL1-00 6,568%=05-1,6309~03

SINE CACErICIENTS

~2.2250~01-1,5898=N2 2,1463-02 1,7537-02-1,4998-02 1,2921~03~4,9069+03 4,2669~-03
%.2276-03 3,3989~013~9,.4R43~03-8,2889-03 1,3989~0% 6,7094~03=1,7538~03-5,0030-04
=3.1772-03 2.7021-113 1,2220-04 3,4489-03-1,5710=03 2,18u46-04 4,9931-05=8,0901~Qy
1.23%30-03 3.1702=03-4,8867~04~3,0986=0% 2,3387-03 2,65>9-03
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TABLEL VI. AERODYNAMIC DATA - 120~XNOT, WEST~10-EAST FLIGHT

—

— e —
s

;:::::ﬂ

BUPST O, ¥ 13 ey POYOP 1HTSC PURCHED AUTINT See
SLARE DITCH HAPMOMICS

1,169%801 3,.8118807-4,649908400 NCOLLECTIVE. LOHG!Y'MINAL. LATELCAL PESPECTIVEL YR
RATAR FLAPIING AHGLF LIARINMICS

1.A620400 2.39a88-01 0,0000 KI'OSITIVE TALL NIGH ~-  ECREESH
DIFFENFNTIAL PRESSHINE LIARMOMICS FOP n CHOPN STATINNS AT EACH OF THC S SPANS
KMEASHPTNG FROM THE LEANING ENGE AMDY THE BLAVE 0Nt RESPECTIVELYH,

SPAM | CHAPD ) STEANYH® 1,7694800

CASTHE COFPrICTENTS

=7,5170=01 $,8576-01=1,9337-01-1,8160=02-1,2594=02=3,4101=03~1,0181-02 1,1100=02
2.,0304=02 A,7802-03-2,0313=02 1,7376~02-2,1629-02-3,08(7-02~1,3646~02~2,5201-02
«2,4527-02=1,4736-02=2,8866-02=1,6921=03 6,3787=04=2,7940=02 3,1563~03~9,6939~03
1 ,4280=02 1,2008-02=1,6820-02 4,7947=03~4,3391«04~1,142=02

SINE COFFFICIENTS

8,1720-01 2,6738-01 1,%3931-01~8,5007=03~8,5373-02 4,33a6=02 1,9723~02 9,0404~04
~2.,0486~02 3,2938-02 3,886A-02 2,31%50~02 2,6626~02 1,.8542~02 1,A515~02 1,8530~02
=2,2601=02 3,7740=03=1,4%C4=03~1,0460~02>9,A242~04=1,6146~02-4,4921~03 7,6054~03
~1,6880=02~6,1982~03 9,7203~08=2,1845«02 7,9175-03-2,4247-02

SPAM L QlINpPD 2 STEADYH 6,3098~01

COASTHE COFFrICTIENTS
2,4020~01 1,092A9=01=%,1643-02-9,3803=04-2,4187-02-3,6638~0% 3,2773-03 8.0028-04

7.7700~08 1,0917-02 7,0730-04 1,1040=02-1,4191=02=1,0970=02~1,5848-02~,1412=02
1. 4545=02=-7,7488-03 1,5106=02 2,6517=02 1,4778=02=2,6947-02 2,0740~02-9,6608-03
“2,1464w02 2,2522-02%2,8430=02 2,2682=03 2,0372-03 3,8938-03
SIMF COPFFICIENTS
2.A7%0-91 8,5752-02 7,1402=02 1,7626~02-2,4192-02 6,0528-03 3,5409-03 8,9071~03
-1, 4742=02 1,8746-02 1,0996-02 2,4904=02 7,9666-0%5 2,39536-03 3,6477-03-3,0392-03
=0,1570=03-%,3121-03 $,7601-03-5,1451~02~4,0322-02 8,54g%=04~9,2531-03~9, 319504
«1,0160=02 1,4482-02-1,%445-02 9,1168-03-1,4088-02 1,1957-03
SPAM 1 Chinph 3 STEATYH  3,356%-01
CASTHE COFFTICTENTS
«1,59%3-01 1,6216=01=4,1800-02-2,2474=02-7,1217-03 1,2323-02-5,7052=03-1,2307-02
-6,7263=03 1,1647-02=%,9938-064-7,0179-03~1,4748=03 7,2055=03-4,0812-03~1,6262-02
«7,0208=03 2,3711=03=7,9461=03~1,1402=02 1,7656-03 1,1476-02 1,4181~04~1,2794~02
-, 462904 1,4204=02-3,0616~03~8,0629=03 4,7150-03 1,7202-02
SINE CNTFFICIENTS
1.41BA=01 2,093%8.02 3,9311=02 6,8192~03~3,9528-02 {,6930~02 7,0551~03 1,1667~02
=].7890=02 1.1603~N2 1,1030=02 3,79630~03~7,4319~03 2,7749-03 1,3150~02 1,37680-03
«1,3611=02~1,5647~03 8,%3243-03=3,935103+1,66%8~02-3,5{q8+~03 8,1001~03-4,7569~03
«1,29%9~02=1,018%=03 7,5402~03-3,9786=03=1,1777-02-2,6102~04
SPAN L CHIApD 4 STEANYR  0,0000
CNSINF COETTICTIEtiTS
0.0000 0,0000 0,0000 0,0000 0,0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0,0000 0.0000 0.00090 0.0000 0.0000
0.0000 0.0000 0,0000 0.0000 0,.0000 0.0000 0,0000 0,0000
0.0000 0.0090 0.,0000 0,0000 0,0000 0.0000
SINE CNCFFICIENTS
5.0000 0.0000 0,0000 0.0000 0,0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0,0000 0,0000 0,000 0.,0000 0,0000
0.0000 0.,0000 0.0n00 0.0000 0,0000 0,0000 0.0000 0,0600
0.0000 0.0000 0,0000 0,0000 0,0000 6.00¢¢
SPAM )} CHIOPD 5 STEANYH A,5796=02
CASTIME CAFTFICIENIYS
6.3679=03-3,0014-02-1,4572=03 3,3435-04 6,A510-04=1,3561-03 2.1095-04 7,1982-04
R.1332-D4 1,9492-08 6,2370-04~7,0713-04-8,9106-05-6,6626-04=2,5105~04 1,0089-03
1.5769=03 A,7792-0h 7,6664-04=7,5278-01~5,8657-04~1,503%=04 6,1898=04~1,9866=03
-%,0518=0u~] ,3713«00 2,2986=04 2,6223-04~1,62L4~-03-3,4156=04
SIMFE COFFFTICTIENTS
2.7807=02-7,1992=04 1,33%1=03~9,7347«04 1,A917-03~1,2602-03~3,4635-05~1,8352~03
0,6371=06-1,6012-03 4,7364=04~1,0821-03 1,5935~04~1,0532-~03 6,5260~04~9,8078~04
«2,0040=04-3,9777-00=3,3435-04 1,6624=03 1,0366~03~5,7665-04~%,4119=06 9,3844~04
A.5086-04 6.805inNiel 101603 3.7871~05=4.1104~04=7.410l=0%
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TABLE VI - rtipa

SPAM 2 Chopp ) STEANYH 4,3369400

CASTHE CARFrICIFHITS
3,1971~02 1,277880N {,A152~02 2,0998-01~1,41%2-01 2,340Y-01~1,6243-01 4,2409-02

“1,1483=02 4,9020~02-9,5116~02 4,7128=02-2,3611=02 4,5393-03-3,0236~02~4,4193-03
1,8607-02~%,4000~03-8,3990-03 1,8607=02 1,46%5-02~-4,30q2=02 5,1082-03 3,0937-02

«3,3112-02 3,6613~03 2,6416~02-2,2412-02-8,7200-03 2,2042-02

SIMC COCFFICICNTS

2,2122-01 A,2017-01-1,2647-01~2,0071=01«1,4389=01 4,7232-02~1,%9237=01 5,%32%5-02
7.6180=02-6,84084~02=2,7330~02 3,A587~02 4,8149=-03-7,50n3=02 6,9719-02-2,8547-02

=3,840R8-02 2,9372-03 3,7969-02=3,4068~02 6.62%9=03 3,4009-02-2,%070~02~1,0991~02
2.0115-02~1,6027«02 8,%3%6~03 3,A836=03~2,5492-0% 7.8574-03

SPAN 2 CHOpp 2 STEANYH 1,7781800

COASTHE CAFFEICIENTS
1,11%2-01 5,3741-01 3,4295202 5,6679-02-5,1116-02 92,6608=02-6,3626-02 1,3644=02
1.,6266=02 5,2510=03+2,41%2~02 7,618%-05-1.4163=03-1,9509=03 4,2733~03-2,6632-03
1.5270=02 §,2269-D3 6,7367-03-2,1888=03 1,0479=02-1,19¢3-02 5, 7414~03 8,2134~-03

-4, 4553-04-3,6114-03 %,3367-03~6,2034~-04~1,5886=02 4,4130=03

SIME COFFFICIENTS

=3,3236-02 3,0270-01~2,6%00=02=9,0732-02~6,3050-02 1,5423=-02-4,1935-02 1,6489=03
3,.82%0-02-2,%269-02=6,1%23=03 1,371%=02 3,0279=03-2,2242«02 1.7617-02 4,3942~04

-1.143%-02-3,8535-03 6,2118~03~9,3384~03-8,2163-~04 ,5032-03~5,992%~03~1,00u48=-02
7.7840-03 1,0668-~03 5,5400-03 7,488R-03-4,1963=04=2,3107=04

SPAM 2 Clinpp 3 SYEAN YN 1,4212400

COASIME COFFrICTENYS

7,3731-02 2,8196=01 1,7839-02 2,6598-02-2,8872=02 1 ,6270~02-1,950h~02~4,6127~03
N.AB09~03 A,6577=~0H=6,4A07=03=3,4441-03 1,2193~03-2,0179=03-1,3506~03~1.1267~03
§,6765-04=8,4043-01=2,6220~03 4,7920«03 1.7536-03~5,5452~03~4,3822=03 4,0152-03
2,27%%=03=3,3406=n3 1,7867-03 7,08990-04-2,3201=03«1,4uu41~03

SIMNF CNFFFICIENTS
1.,1471~01 1,4608-01 3,1274~03=5,7119«02-3,A920-02+6,17,8-04-6,1656-03 1,0122-03
1.1202=02-3,7559~03~3,2692-03 1,7%41-03 1,7847-03<2,8290-03-2,3786~03 9,9194-~04

«3,5016-04 £,354200 7,0L64-04-1,5368-03~1,7970-03~5,0048=03 3,8131~03 2,3263-03

=-1,3726=04 6,7708-04 1,6535~03~3,56%4=03 A,7553~04 1,5803-03

SPAM 2 CHOPD 4 SYEANYH 3,3088-014

CNSIHE CNEFFICTENTS

-1,2912-01 2,1027=01 %,0753=02 1,6216«02~1,4254=02 1,9773~02-3,8320~05 4,2777-03
3.1920-03 8,57u7=0U 3, %74R=03=6,3172-03-4,4391-04 2,3443-03-8,A5825-04~3,7812~03
8,39%5-04 3.1707-0Nf1\6560‘03-1.3080-0u 2,2508-03 L,1907=03 1,4440-04-7,0511~04

=1,4327=04=,44508-04=EY66869~04 2,3604-03~1,5813-03 5,2u,4-04

SIME CAFFFICIENTS

=) 4707=01 3,2%591-02-1,%018~02~3,2793=02-8,9613-03-2,0016=03-1,R730~03-2,9986~03
1,4060=03=1,3956=03=4,%8706=05 1,7180-03~1,42%5-01 7.813-0% 3,1734-04 1,9517-04

=1,0639=03-0,5334=~0=1,6150~03 1,3332-03~1,0074-03-2,0211=0% 3,2077~03=2,4%423~04

-k, 0421=03 2,1967=03 2,9039=04-1,290%=03~1,2245-0% 1,0155-03

SPAN 2 Cliopp § STEANYR =-1,8261-01

COBIME COFFFICTENTS

=1.01%7=02 6.0845-02 1,3%514=0(2~2,0704~03 3,2263-03 3,2131-03 2,4555~03 2,7304~03
1.1535-03-1,318U=03 2,6684=03~1,822-0%-6,3885«04 {,1343-03 1,5786-03~-1,6936-03

=2,4161-03 1,1687~03=1,7000-03=2,2426~01 9, 4610-04 2,37;,3-03=1,2171-03 1,7690-04

=1.2600-03-5,850u~-08 1,3M04-03 4,8941-04-3,0066-~03 3,5744-0n

SIME COPFFICIENTS

~1.0732=01 2,6981-03 6,4492=05=9,0351~03~7,0550~04 2 AQq=04=2,0534~03~6,0049-04

-2.0468-04=3,0306=-0h 2,6800=04 2,1120-03-2,6579-03 7,3080-0% 8,1560-04 1,63103-03

©1.6955=03-0,6011=008=2,4909=04 7,4565=-04~1,4359-03 1,30720-03 2,1315-03 3,0637-04

-3,7379-04 3,0158-0N<3,4333-04 8,3474=04~1,A071-03-8,17-0-04
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TABLE VI - Continued

SPAM 3 Climpp )
CNASIMNE CHAFTFICIENHTS
1.3825300 1.48A7800
=1.0873-01 a,0426~03
=3,9317-02=5,34A1~-002
-4 ,2241~02=1,6495-02
SIMFE CNOFFFICIENTS
3,%130~02 7,6023-01
~8,4100=02 7,0492«02
-1, 4871-02 1,0954-04

SPAM 3 Clinph 2

CASTHE COEFFICIENTYS
6., 0ud0-01 5,3477-01

SIME COFFFICIENTS

STEADY®  $,0%07800

2,0795=01 3,3733=01-8,4563-02-7,825;%-02 1,0208-01 9,5053-02
1,6640-02 1,1028=02 1,9801=-02=5,2045-02 7.1535-03 6,9338-02
7.0216=03 3,%059~02 2,0833~02=5,0134=02 1,5%28~02 7,4299~02
4,0336-02~1,1366-~02-1,6290-02 1,9028~02

3.6147-01~4,112'-01-2,2360-01 1.640-01-%,7A56~03 1,1243~02
9,6403-02-R,7833~02-2,6169-02 9,8243-02-1,3585-02~2,4986~02
2,3095-02=2,5992=02~1,3193-02 3,1106-02-2,4709=02 1,7944~02
~7,6730=04-0,%543-02 3,0891=02 2,904A-02-3,5640~02~1,5q40=02

STEADYH  4,0400=0)%

9,5445-02 6,5512=02~4,6863+02 1,4313=-02 7,6625=02-4,0569-03
=3,9311-02 (,5307-02=3,0260~03 3,1078=03 9,5746=03=3,4076=03«1,0546=02 1,6768=02
0,580%5=03-1,3061-02-2,5410=08 1,2079=02-1,2601=03~1,1347=02~1,6089=03 1,b3397=02
0,9320=03~1,95%6-02 1,0915-02 1,2%87-02-1,9495=02 6,049%9%0)3

=-0,9339-01 2,0829-01 1,1949=01=1,3544=0L-1,2517-0t 3,4570-02 2,4287~02 4,5061~03
4, 7504=02 2,8927-02 3,68784=02-3,5545~02-2,0617-02 3,701%4=02 1,1435=02+2,9137-02
3,4840-04 1,9700-02 1,6227=03~1,1304~02 1,8387=03 1,0005-02~%,1355=03=1,1267=02
£,5299=03-2,7107-03=1,0062=02 1,1%501=02-8,3661=03~1,5835=02

SPAM 3 CHOpD 3
CNASTHE CAFFICTENTS

STEANYH =4,7725«01

1,6359=01 3,1865-01 6,7634=02 5,08930~02-4,6773-02 2,2%593-02 2,8200-02 1,7343~03
«2,1223-02 2.9036~-03 3,8672-03~7,5031~00=2,3782-03 7,4298-03-8,0009-05 1,1662~03
0.207%=04=2,6886=03-9,1630=08 6,5657+03=1,7947=03-2,8947~05-1,5389=03~1,5790~03
3.2173-03~5,6018-03-2,%3344~03 5,5606~04=4,7637-03=7,0705=-03

SINF COPFFICIENTS

=3,5439=01 6,7284=02 3,8961~02=8,34T71=026,6631-02 1,86G7=02
~2,9208-02 1,3423~02 2,2423~02-1,9300-02-2,0026-02 1,4430=-02
8 ,9926<03 A.8765=03 2,3426-03-2,8698-03~6,0585=03 1,0650=03

1.3506=03 6,0493-03 4,0716=03 6,3753=03~1,2420-03~3,9130~03

SPAN 3 CHOPD 4
COSTINE COEFFICTENTS

STEANYS 8,5327-02

=2,765603 1, B43I2-01 4,2404=02 2,4T67=02-2,7521=02 1,4746=02
=6.,5127-03 8.,8618~04 2,7%922-03 1,5979-03~3,1963=03 4,3252=03
=2,07%96-04 2,1873=03 2,61%39=03=4,0909=04=2,421103~1,4815=-03
«3,2587=04-2,7828~03 4,0690-04 9,1374=04=1,1366-03~1,9378~03

SINE COPFFICIENTS

=2.3629=01 n,8618=03 1,6114=02-3,300U~0c=2.4174=02

3,2137-03

=6,6973=03 8,1160-03 %,A%44=03=3,9206=03~3,5107-03 1,51a4-03

=2,2527-03 3,1904-03 3,1383-03-2,2344~03~3,53%50-03
=5,8505-04 7,8155=0 2,2406-03 1,1114-03-3,0599«03

SPAM 3 Ciiopn 5
CNSIME COFTFICTENITS

=R, 1742-04 3,9068=02 1,0075~02 2,3009-03~7,06032-03
=1.0593=03~7,5843~03 3,0317-03 1.54%8-03~3,2164-03

STEADLYH =1,3263~01

4,91c8«0%
Qc76q°“°u

5,11a7=03
2,0615=03

2,6183-02~1,9549-02
9,2772~03=1,367a~02
1,2672-03 1,8535=04

1,2704-02 5,2493-03
3,4195-03-1,9140-03
7.1173~04 2,0608-03

7.0070+~03-%,5177~03
3.,9681~03-4,5451~03
1.A946~03 6,2991~04

2,6942-03 2,6633~03
2,3286~03-2,3404~04

3.5013=04 1,1926-03 2,4263-03 1,5200~03~1,7784=03-5,u533=04-7,1053~04 1,1878-03
2,2935-03-2,8043-03-1,8661~03 1,0203-03 1,4336-03-1,5179=03

SIME CNACFFTICIENTS

=1,3713-01-3,1253~0H=2,76%9~03-8,7348=03 5,0472-0
=1.9903=03 1,137%5~03~

4 6,1059-04=2,1385=04=7,0121-03
1,3745=03-9,6906=0/t~B, 7485-04=8,6029=04 3,9617-04-2,5718-03

-2.0286-03 1.8314~03-%,2252-08 1,1781=03+7,0512-04~1,2377-03 3,2R95-03 4,4722-04
=3,65uN-04 2,2224=~03 B,7697=05 L.7153=03 1,3401-04-9,96n5=04
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TABLE VI - Continued

SPAN & CitopD
CASINE CAEFFICIENTS

1.8536400 £.2335807 3,9449-01 4,2753=01~1,1638=01-7,8775-03 6.9343~03-9,3482-02
7.%327=02 1.,0416=01=2,0726-04-9,3%37=02 1.,0206~01 8,4530=02-6,6670-02~3,7490-02
8,2527-0270,9999-00~8 ,6916=03 4,7046-02 1,534.-02~5,9711=02 4,0849-03 6,4836=02
-3, 4622-03~4,8006-02 1.1006-02 1.5705~02-2,4635=02~7,3539-03
SIMFE CNEPFICIENTS
~1,3172800 6,5611~02 1,6336~02~6,5811-02=3,9925=01=1,43¢ ’~01 {.7707~Q} 9,4212~02
=1.3689~036,0306-02 6.,7223702=6 ,B443~05~4,4512=03 5,56p0~026,1071~03~6,3466~02
8,3396-02 7.0812-02=4,0824=02~5,5426~02 3,6465~02 3.10858=02=4,3965~02 6,0099~03
2,3735=022,20832-02+2,4%333-02 4,4709-02 1,2455=07~5,4263~02

SPAN 4 CHOpny 2 STEADYN 1,2251800
COSIME COEFFICIENTS

1.1089800 5,2594=01=1,0604~03 7,2270=02~1,0684=01 5,8558~02 {,2274~01-1,0872~01

“2,7636=02 1¢3152=08=4,9052~02~9,7978~02 7,2057=02 4,0398-02-3,9863~02 6,4594~03
1.10%7-02-6,8010-03 3,6015-03 2,4519~03-3,0932-03~1,20¢3=02 7,5564~03 1,2587~02
7.75%2=03-1,6340~02~1,3497-02 2,2080~02 2,6005-03-2,10(4=02

SIME. COAEFFICIENTS

«7,80306-01 2,1314-01 1,350401~6,0808(~02-2,3111~01~1,6550=014 1,2726=01 1,4484~01

) 4973w01=6,T204=02 1,09408=01=2,7839=02~3,66%2-02 4,6162~02~2,8155-02-2,2272~02
3,4743=02 1,5909=02~7.7223+03=1,7975=02 3,3888-03 3,3454~03~8,5269-03 1,3996~03
%,8801=03 %,3757<03~1,708202 443400-03 2,0699-02-9,7273=04

SPAM 4 Clopn 3 STEAOYH  7,7701-01 _ ..
CNSIME COEFFICIENYS

#,7931~01 2,0347~01 ¢,3908~02 2,5102~01~6,9436~02~1,7348+01 6,5778~02 1,0836~01
"2,03150242,3250-02 1,8195<02~4,1148=02~3,364%=02 7.2172~02 4,9140-02~7,2288~02
%, 884702 §,8758=02 4,4540-02-3,6368~02-3,0902~02 2,79(5-02 1,9453-02~1,2721=02
=1,0769-03 1,3716=02-8,6426-03=2,8800-04 1,2050~02~1,0956-03
SIME CNEFFICIENTS
i 9547=01-4,1105=00-0,6728=02~1,5278~02 6.9970-02-8,1615=-02-1,1203~01 9,2733~02
8,5419=02-7,3241~02-3,4181=04 4,7107=02~3,.8135-02=5,2091=-02 3,0253~02 5,3279~02
=5,9834-02=3,766$=02 &,9806~02 2,8026=02~3,8066~02~2,0822=02 2,3625-02 9,7217-93
«1.8103=02~8,%202=03 1,0336~02~4,2560~03 2,1469~03 L.620%~02
SPAM & CHOPD 4 STEANYH =2,2087-02
COSINE CNEFFICIENTS -
1,08%9-01 1,3646=01 3,0932-02 3,0102=02-1,4019~02 2,1162~03=1,2077-03 7,3941-03
#,7135-03%2,1719~03=1,3938+03~4,4921=04 1,1047~04 8,8793=03 6,56€63-03-1,6713~03
~3,19%4=03=1,6708=03 2,0437=03 4,9662~05 1,3639-03=3,8855-03+2,1956=05 4, 3195~03
#,1150-03 2,7414-03 2,2242=08 5,0265-04 2,1049=03 2,1103-03
SINE COFFFICIENYS

-8,2102~00=) 745502 3,3328~02~1,2316~02~3,2147=02=1,0142=02 5.3367=03 1,4980-02
=1.525103~1,5836~02+1,0944~03 ¥,2362~03 4,7768~03=2,7156~03~1,4131-03~3,1612-03
=0,2878<04=1,6031=04=9,2041-08-~2,5971~03=1,0976=03~2,0935~03~1,5038=03~8,3129-04
4,8809=04 2,9100-04 4,8950=008 4,8653~0%5-1,8501=03 6,4836-04

SPAN 4 CHOpD S STEADYH =8,6603-D1

COSIME COEFFICIENYS

=5.5081~02 1,9009~02 4,R924+03 £,5942~03~6,0462=03 2,0958-03-1,8528~04~1,0917-03
5,4960~05~1,0932~03 1,2262~03~1,3986~03-8,3719-04~8,9749=-05=3, 3046-04~4,1860~03
nEn T e S e e ol ki
10018-02=6,1098~ ~03 2,05%2~03 1,7634=04 1,tuyd-

shieoirozie, 1008 . 2~03 1,7634=04 1,1440-03

STEADYR  4,2952400

=1.8313-01-1,9897-02 1,9545-02~1,4822-03~4,5674=03 2,6]134~03~1,4022~03 4.5563-0b
=6,5530=08<6,4057=04 2,4040-03 3,0640-03 1.74130-05-3,36p1-03 6,5196=04 3,0163-03
“# 556504 3,6142-04 3,8607-04~1,72504-03-%,4098-04 2,%244~03 3,1115=03 2,0554~08
=4.¢3076=03-3,0440=03-4,2146~08 2,2482~03 3,9253-03 8,5458-0%

:
b
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TABLE VI - Concluded

{
SPAN S CHOpPD ) STEAD'YR  5,5359400 t
CASTHE COFFFICIENTS ;

1.7702800 9,6457=01 &,3684=01 5,1700-01-8,6165-02-2,4677=02 1,5004=01=4,8647=02 !
«7 6347=02 1,8419-01 1,3188-01~1,1365-01~1,3679=01 L.604%=01 ,3396=01~7,489-02 l
«1.1811=01 3.9007=02 7.8%%9-02~3,7032~02=5,9939~02 1,4020-02 1,0049=02-4,2602-02
-8,9043-03 5,7380=02 1.3408-02~%,0890=-02=1,4262=02 4,1499-02 '
SIMF CAFFFICIENTS
“A HA92=01-1,6435=02=9,00869=02 2,623%~02=2,5214=01=3,3542~-01 7,3775-02 2,3425-01
“N,056A=02-2,8843=-01~2,06%4=02 6,8463=02~6,5512-02-5,8847-02 1,1408-02 1,8562-02
-0, 0%60-02=1,1167=01 #,6765~02 2,8489=02-1,1140=01-9,9670~02 3,5252-02 2,5035~-02
-4,7170=02-3,1078-02 2,9547-02-5,9813~03~4,08932-02 1.4647=02
SPAN 5 Clinpp 2 STEANYH 1,0080800
CNSTNF COEFFICIENYS

1,217001 1,2916=01 1,1673~01 1,3068-01-6,3871=02-2,0732=02 2,6044-02~-1,8721~03 !

2.1801-02 4,8887-03-1,3124=02=1,8110-02-9,1779-03 1,827%4~02 4,0659~02 8,5122~03
v3.8708-02=3,1550=02 1,6871=02 3,6405«02 8,65%3~03=2,6279=02~1,2065~02 1,4952~02
=1.3692-04-7,78%52~03 4,8408<03 1,2397=02=1,04%5=02~1,3245~02
SIME COCFFICIENTS
=1.631%=01-9,1100~02=%,3247=02 $,5817=02=7,4307=02-9,4477=02 7,1223-04 5,6727-02

1.7233=02=2,8632-02=2,1311-02 4,0869=03 1,5696-02~1,5714=02-1,2315-02 1,8354~02

1.6315-02=1,5021~02=2,2217=02 8,0433-04 1,3435~02 1,1234=03=4,7567=02 4,7419-03

1.6250=02=1,1028=02-1,7076=02 7,4741=03 1.8364=02~3,8750~03 !
seaM S CHOPD 3 STEANYH 1,7249-02 |
CASTHNE CORFFICIENYS .
~1,0366-01 1.8006-01 1,1431-02 8,7741-02~2,9480-02~2,2457~02 2,6913-03 4,8785-03 |

6.8663=03 7,3962-03-8,4026=03-1,0679=02 5,7514=03 2,2101-03 4.6348-03 2,3739-03 {
3. 78076031 .8138-02 6,2701=03 8,6512-03 1,4459-03-3,25,8=03~3,1093~03 1,6579-04

3.5646-04 1.8438-03=1,0066=03~7,7171=05-6.3023-03-2,4030~03 |
SIME COEFFICIENTS
=7,7u71-01~1,3476-02 2,2156-02 5.8632-03~3,8852-02-2,00438-02=1,2810-02 4,3435-02

1,2978=02-2,0537-02~1,3935-02-5,6497-03 1.,9071-02 7.1644=03=1,1537=02-1,2044-02 v
7.1623=03 1,6741~03-3,5752+03 2.3236=03=5,3038=03-3,443L-03=6,6140=04 4,8806-03

%.3300-0l~1,3205-03=5,8378-03 4,3584=-00 1.9017-03 1,6856-03
SPAN 8 CIIOpPD 4 STEANYH =1,4542-01
CNSTINE COEFFICIENTS
«3,0921=01 1,9918-02-1,7579=03 1.6344~02-4,7683-03 1,7595+03~1,1114-02-4,1561~03

1.0336=02 2,0821=03-6.0677-03-5,3122-03 1,9346-03 8,8618-04 1,0530-03 7, L449=04
1,4586=03=0,0434=03~3,7646=03 2,7397-03 4,9736=03<4,1642-05-3,4761=03~1,8090-03

£ 193400 1,2032=03 1,1563-03-2,2304=04~2,0891=03~1,173%=03 .
SINE COFFFICIENTS
-2,1462=01"2,5651=02 2.,2966-02=5, 1896=044~2,0841=02={,8738=03~5,2562=03 7,8901~03

A, 055%4=03 2,3363-03-%,7413=03-6,3453~03 3,5120-03 6.802%=03=1,7679-03~6,0399-03
-1.2454=03 1,9690=03=1,0601~03-9,6680-04~3,8801-04 1.3775-03 3.9508~05-1,9203-03

1.0182=03 6,7271=08=8,4929~04-3,0162=04 4,4393=04 1,2552-03
SPAM 5 CHINpD § ' STEADYH =3,9769~01
COSIHE COFTFICIENTS
-]1,2862=01-1,9108=~02-4,22208-03 6,3179=03~2,6947-03=2,5637=03~1,6692~02-2,7261~04
=2,9621=0k~3,8906-03-1,9882-03=3,2191~03-1,2603-02 1.7977-02 7,3915-03 3,50082-03
-3,%391-03~2,3979~03=4,2294~03 6.1334-03=3,0402-05-8, 341204 1.9567~03-2,2209-03
-2,7220-03 1,%5626-03 3, 34043=03=1,2406=03=6, 7444 -04=4 , 2403~04
SIMNE COEFFICIENTS
«2,0137-01-1.8110-02 1,8727-02 1.0274-02-6.L960-03-2.luoﬂ-03-1.0131-oa 1,0137~-02

1.8058-02 4,8379-03~4,8086=03 6,5605~03 2.1006=02~3,464%-02-9,9011-03~5,6664~03
-4,2575=03~6,9436-03-%,0682-03 1.6512-03~1.6667-05-u.u104-05-3.2754«03—2.6321-03
-z.1323-os-q.1239-03—1.u507-03-§.aq76-03-7.3u68-03~3.3158-03
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TABLE VII. AERODYNAMIC NATA - 1ho

NCT, BAST-TO=Wbo1l FLIGHY

BUPST MO, # 16 w2 POTOP HGISE PULCHED NUTPHIT See
BIALC PITCH IiARMAMICS
1.,2660801 3,8189800=5,4378800 %XCOLLECTIVE., LONGITUDINAL, LATEPAL PESPECTIVELYR
RATAR FLAPPING ALIGLE 1IARMOMICS
1.00%6400=2.4824=01~7,6813~02 XPOSITIVE TALL 111611 == HECPEESH
DIFFERFHTIAI. PRESSIIRE IARMANICS FOP 5 CIIORD STATIONS AT EACH OF THT & SPANS
NMEASURIHG FROM THE LEANING EDGE AMD THE ALARE RNet RESHECTIVELYR,
SPAN 1 CHNpD 3 STEADVH  1,5717800
CNSIME COEFFICIENTS
=1,0399800 7,5633=08-3,7464=01~4,1703=02~]1,0563=01 7,41a1=02¢7,3632~02 3,7777~02
-2,5704=02 3,2802-02%2,510302 6,14%88=03=2,8729«02 5,9236«03+2,0129-02 1,3137=03
=1,2622=02 %,%9308«03 2,6140=03 1,8297-05-1,6873=03 9,.3427=03+3,5102-03=1,1375«03
7683020323, 4906~03=2,9614~03=8,7449--03~4,5212+03 7,9618-03
SIME COCFFICIENTS
8,7542eu01=6,4825-03 3,0207-01 3,2083=02-6,8737=02 5,83,2=02+6,7961~03 1,9779=02
=1,3562-02 8,1803.03=7,7728-03~1,0863=02~1,5024=02=2,0059=02=4, TO43~03u2, 189402
«8,9287=0372 THT1=02"4,327702=1,8856=02~2,2521=03=1,5818=02 6,5961=03~7,9315=03
4,3131-0) 9,025%«00 6,0804~03 1,5587=02=7,5364=04=2,5154=03
SPAMN 3 Clopp 2 STEADYH 8,.5893.01
CASIMNE COEFFICIEHYS
=3.22%30~01 2,4744=01=2,2910=04=1,4341=02=3,9860~02 1,0190=02+3,9342=02=7,T715=03
=3,3762=02 9,0309-03~4,0604+03=1,9648~02=1,4714=02 1,8614=02 [,3429=03~1,1911=02
~2,1694=02 2,4502+02 9,3007-03=5,3578~03 1,6177=02 3,2000=03~2,5141=03=4,L192~03
«8,17280=03-3,2618=03 3,132B8=03=2,3456=02=2,27%4=03=1,3139~03
SIME COCFPFICIENTS
3.2079=01-2,3804=02 1.0925=0)~1,5871~02~7,9892=03 2,1819~02~1,3650-03=1,53772=02
=1 7598=022,1815=02=8,7594=04=7,1410~0% ° 7563-02 2,3375~03 3,0391-03=1,26087=(02
1,7237=02 3,8208«02 1,1267=02=1,9953-02 §,1021=02=1,3840~02 9,5293-03 1,3605+03
=1,7780-02 1,1535-02~1,8677-02 2,4617-02~2,3343=02 !.8%,3-03
SPAN 1 Cliopp 3 STEADYH 2,5193-01
CNSINE COEFFICTENTS
=2,2264=01 1,8897+01=8,0707=-02=2,4400-022,3587=02 1,5721-02+9,4920-03 8,8229~03
~8,2383~03 8,7480=08w6,2239~03=2,3416=03~5,2135-03=5,3529=04+2,7656~03%2,2199=03
=3.8170=0) 8,9137=04m1,5770=03 1,0264~03~1,1525«03=0,2563=04=1,5525~03=3,2430~03
3,9779=04 8,6939=04 3,2734~03 2,4731~03 2,4884=03=3,81q0~03
SIME COLFFICIENTS
1.,5354=0148,3676-02 $,2780=02 2,477T1~03=1,5151=02 5,8092=03 4,8906~03 2,5545=~03
“#,159803=1,1162003%1,6245=03=3, 3369=03~5,2894=03~3,1826=03=4,8466~03=5,T059=04
“#,2043=03%3, 06 74=03+7, 2078032, 1026~08~4 ,6289=03=1,3639=03-2, 3447=03 5,2117=04
=4, 7201~0M=2,2723-03 2,2204~03=~4,180203 1,0681-04 1,496=04
SPAN 3 CHOPD & STEADYH 00,0000
COSIME COEFFICTENYS
0.0000  0,0000 0,0000 040000 0.0090 0.0000 0,0000 0,0000
0.0000 ¢.0000 0,0000 0,0000 0.0000 0.,00n9 0,0000 0,0000
0.,0000  0.0000 0,0000  0.0000 0.0000 0.00n0 0.0000 0,0000
0.0000 0, 0000 0.0000 0.,0000 0,0000 0.0000
SIME COEFFICIENTS )

0.0000, 0.0000 0,0000 0.0000 0,0000 0.0000 0.0000 0,0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.00a9 0.0000 0,0000
0.00QO 0.0000 0,0000 0,0000 0.40000 0.00n0 0.0000 0,0000
0.0000 0,0000 0.0000 0.0000 0.,0000 0.0009
SPAN 1 Cliopp 8 STEADYH 1,1633=01
COSIME COEFFICIENYS
9,8042-03-3,6420-02 7,6790-08 3,6%68=08-1,1146~03"1,3476=03el,6976=04=1,1290=03
™10 00hl=03=1,3106=03=8,6778-08 1,2949=06 1,3712=04=4,13¢9=04«5,9333=04 9,0107=04
7.2950-0b 1,3802-03 9,7980-04~3,1639-08 1,3490-04=3,2772=004e7,3254=05 9, 027505
=3, 749T=06=8, 962108 7,1931~08~=3,0896=08 1,00L4=03 4,8562=04 ’
SINE COEFFTCIENTS
%,9724=02 9.,6151-03 3.9729~03=1,3977=03 1,6336~031,4047=03=3,A740~04e1,1220-04
3.1683=03=1,0185-03 5.8690=08 6,9941=08 1,8522-03 7,35606~04 §.9258=03«1,0231=03
1.6802=03 6.0488-08 2,5144-03~6,8392=04=5, 340208 3.290 =C5=6,0223=04 1,5642~04
*2,1190=08+1,2651-03-8,1897=08-7,4128~00=7, 1469«04 §,0421~03
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TARLE VITI - Continued

SPAN 2 (HORD 1 STEADY= 4,5323400
COSINE cogrrlngNTs ;
=1, 794001 147519%00-3,7789~01 3,5856=01-2,3206=01 1,4205- “02el, -
812101-02-11135101 07269-02-5.2070-02-7, 259903 119484-03-5" 2890maa” u.3° 2am0)
=6,188U4=02 4,9378°02-2,7763-02-2,8632=02 2,0482-02~5,02081-02 1,9937-02-5,0475=02
1,7200-02"5.8386-03-2,7221=02 1,8571~0223,2158-02 2,1056-02
SINE coErr!cxgm;s .
3.8236=0) 3,8532=01 2,4026=01-6,2043-01=3,4437-022+1,8338=01 1,1593=01=1.7658=
3,8184=02~1,2526"02-9,8332-02 5,4902~02=9,0934~0> 6.uu70-oz-e.zees-ga-s.ggzu-g§
2,8870-03-5,6507=02 3,9640-02-5,3495=02 2,7394~02-2,7976~02~1,7737-02 6,5670~03
=4, 700802 2,49239702-4,0531=02 1,8312-02~1,6538=02~%,7951-03
SPAN 2 (CHORD 2 STYEADY=S  1,8513+90
COSINE COEFFICIENTS
4,5743=p2 7,1327701~1,0328-01 1,0908-01-7,8798=02 4,9984=02 2,1732=05=6,5278«02
2.0718-02~1,603002 9,3353=03-1,2599=02=1,72B81~02 7,2092-03~1,5112=02-1,3006~03
“5,1626~03 8,5096704 3,4789-03-2,1151-02 1,2033-02~5,7802-03 4,0308=05=8,2477=03
~1e7554=03 3,91077031,6404=03=4,5673=03~6,1434~03~5,6874=03
SINE COEpRICIERTS
=4 ,2240~02 1,212670) 1,0374-012,7166~01=3,4589~02=4,T420=02 3,6124-02~4,6882~02
~9,5801~0) 8,4560°03=3,7532«02 1,2442402=1,2368-02 4¢5665-03=1,6033~02=5.9656=03
Be4553~p3=2,4208"02 2,2579-021,2082=02=5,3551~03~6.0635=03-7,8602-03-2.1799=03
«1,5682=02 1,55%2-03 1,7302-03~1,9262=03 2,0575~03~7,4908-03 :
SPAN 2 CHORD 3 sTEADYE 1,4711400
COSINE COpFF1C1ENTS
2.4704=02 3,6126701-4,0850=02 3,6962=(2-4,1617-2 3,4132-02 1,4042-02~2.6264502
“5,8314~03=1,3796~03 1,0622-03~1,0352-02=6+1856-03 348450=03~4,8402~03~7.2371~03
241947=05-0,9575"04=~5,8525203+6,8766=03 1,8852-)3=3,1694=03~4,09:15-03+2.3305-03
=645034=03 3,1054=03-4,4736=-03 1,8706-03-5,0403-.3-9,15T6~04
SINE COEFrICIENTS
1.5842=01 4.542002 7,1085-02=1,3907-01~3,1719~02=1,1048=02 3,0212~03=1.3924=02
14368940325, 3495"03=1,3400=02 3,2802~03+9,3908-04=1:8944~03~5,4201=03=5,3817=03
2.8228-p3=1,9466~03=3,0780-03-2,7200=33 1:5915~04=5,9690«04~2,1446=03-1,4655-03
«3.0303=03=6,6307"03=7,1154n03=1 ,8214=(3~8,8891=04=2,1607-03
SPAN 2 (CHORD g STEADY=Z  3,3822-01
COSINE COpF~ICIENTS
~1,9818=01 246690704 1,5157-02 1,3185=(2:2,6935=02 1745102 1,1716~02«4,0181-03
«0,1603=03 4,5397=03 7,8183-04=3,6246+-03=5,1273=03 1.,4103.03 1,1162-03-6,7983~03
3,0550"04"2+3217703 1,3382-03-3,6719-03 7,9875-04 247478-04~2,5723-03=3,1964=~02
“},1691=03=2,3562"04=2,2709-93=8,7861=04=2,6000=03=4+3432-04
SIME COEFpICIENTS .
~1,9410=01~3,1865702 7,1949+03~7,2241=02-8,4870-03~5,4846-03-9,8401~03-3,7830~03
~%,8302=035,3166=03~4,4687+03-8,3279=04 2,5732=03-3,8840-03=3,4916-04~3.5617-03
=5,7262=04=2,7312"04=3,7568=03=1,4458=03=1,0140=03 1+0643=03=1,4649~03-2.1168~03
=2,8634=p4~4+2956703+3,4196=03~2,9870-03 1,5834-04~347106=03
SPAN 2 (CHORD 5 STEADY= =2,1155-01
COSINE COpFFICTENTS
=2,9934=p2 77471702 9,5%966-03-8,5501=04~6,0925-03 4,0230=03 1,9076~03 1.5176-03
~4,3965=03 5,0761703-9,5919=C4 2,9989=04-1,5374=03 3,2433-04 2,9475-03-5.8954-03
9,0923=0u"1,2299"03 2,8499=03-2,3609-03=2,1797-03 2,3583-03 1,5863-04-4,8643~04
~3,2080-03 1,5213703 1,0327=03-2,0041~03~5,3994~0l=1,5626=03
SINE COEFFICIENTS
~2,4154=01+=4,5372-03=7,2578=03-1,2976~02-6,1165=04 T.4773-04=5,9536~03 1.4214=03
=9,5B814=4=4,2210°04~1,0184-04=3,2805~03 1.9857=03~4,0377-03 1,3338~03-4,8830-04
~9,9125%04 1,9618=03+3,55992-03 2,8514~03~1,7683-03 8,1225-04=9,6392-04=6.8936~04
1.2423-n%-1,2970-03 1.7130-03-1,.9580~03 1,5034-03-9,9697~04
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TABLE VII ~ Continued

SPAN 3 (¢WORD | SYEADYZ 5,0899+400
COSINE CogFFICIENTS
1.,4138400 2.1002400~9,6492+02 2,1610-0) 1,3095-02=1,3131-01~4,7121=02 1.3861~01
=6,62T2=02=7¢5611702 6,7105-02-8,4713~02-2,5270=02 2+2284=02~1,0220=01~1,5459~02
5.3233~02°8,8177702 6,6572=03 3,4897=02~4.6769=02 2,4652-02 2,6807=03~4.8205=02
103893=02 1,0124=p2-4,9997=02 2,3050-02-1,312332~3,3012-02
SINE COEFglCIENTS
~2,8365=01 2.9%4B401 5,5342+01~6,8690-01~3,0563~01 1.3176-01-1,1214=01=1,6008-02
=6,5277-03~102223"01 2,8109~02 2,7001-02-1,2797~01 6,5192-03 3,6768-02-9,2376~02
1:9832~02 2,449703+6,6005=02 4 ,3095-02 #,2520~06-4¢3883~02 3,4607-02~1,2844=02
=5.6925=02 2,9227°02+4,0928202=3,3545-02 1,4907-02~3¢3766=02
SPAN 3 (¢HORD 2 STEADYZ 2,0644+-01
COSINE CopgFFICIENTS \
70322001 9.7440"01+4,1951026,8101~02 2.3821~02~4,9558~02 3,5084-03 5,8280-02
~8,5414=02-2,4172702 1,8268~02~1,7607~03~1,7963=-02 1,6821~03~1,7803~02=1,4357~02
1:9847=p2=2,2579702 1,4038-02 5,1401=03=1,1363=02~7,2808-03~3,0931~03¢8.1221~03
~1,1249~02 1,6539°02~9,9994-03=1 ,9597=02 i,8293-03~9,8462-03
SINE COEFFICIEWTS
=1,3782400 9,475402 3,1306-01~2,8956=01=1,6408=01 3,1926~-02~6,8949~02 1.3465~02
=3,8350~03-2,8389"02 1,4671-03 §,0370-02=1,6097=02=1,5657=02 1,4066~02~2.5674~02
~4,3110-03-7,809503-2,2010~02 9,5720~03 2.1865-03~7,1203-03~2,2406=03 5.,11842~03
=1,42540221,3408702 1,0152~02=1,0766=02=8,9969=03=5,0944~03 Y
SPAN 3 (CHORD 3 STEADY= ~2,5086-01 '
COSINE COEFFICIENTS
1.0924=01 21.42%7701 6,1991=02 1,9672=01-9,7216=02~5,2597~-02 2,43189-02=1,5102~02
2.8157=p2 4,0777703~3,9%904~02-1,0752~02 4,8054~03 9,6268~03 4,2944-03=-1,7091-02
~5,9611=03 2,3406-03 1,8043~02~1,0639~03-4,6159=03=3,2004~-03~5,89065~03 1,0888~-02
2.9965-03=8,3086=03~1,0052=02~1,1824~03=2,2238=03 4.88i5~03 F
SINE COEFRICIELTS R
“5:5620~02~1,0047701-1,7288=01=9,3436=02 2,9472=02=4¢1383=02~2,3998-03~2,50882~02 i
“4,4848=p2 4,5212702 1,6087=02-2,0263+02~1,9109=02-6,8838~035 2,2457~02 1.0627-03
=207648=02=2,8207+02-1,6176=03 1,3676~02~2,6654=03=5,2164~03~1,1699=02~9,3563=03
95692003 1,.5205"03=1,0473=02-4,3639-03~5,2852=03 1,8605-03
SPAN 3 CHORD 4 STEADY= -9,7465-02
COSINE COgFFICIENTS
~1:9503=02 24217501 7,7990=03 1,5428-03-2,0499=02 5¢6832-03 1,2824~02~3,2823~04
«7+6758=p3~447927"03=2,1867-03 2,2179+(3~1,8914=53=3,7096-03 6,2222=04=1.4324-03
=203804=03 2,9179%03~6,8540=04=2,8700~03 1,2895=03=1,4736=04=1,6370-03 1,2121~0%
=8,5362=04 B8,0726"04=35,3382=04-1,5072=03=2:3777-03 1,2178.03
SINE COEFgICIENTS .
=3.0872~01~4¢5429%02 3,84936=02-7,0371-02=-3,1469-02~8¢3436~-03 9,8034=04 1.2894=03
=142553~02~200839"03 1,2114=03 6,5886~04 6,6393=05=1,3742-03 5,4131=04 1.2721~03
~449538-03-3,0933703 8,0487-04~6,9093-(4=3:8331-03~3,4419-04~6,8G70~04=4,1992~04
~303585=03=2,7404"03~6,7157=04~T 3138 =0lU=l 4734=03~2,2124-03
SPAN 3 CHORD ¢ STEADY= «1,41%%5=01
COSINE COpFFICIENTS
=7.0444=03 5,4987%02 B,3275-03-5,6938-04=6,7115=03 2,5331-03 4,0079-03 6.6472~05
=1,47734=p3 1,9513703~5,6299=04 3,6166-03 1,9017-03~1,7697-03 2,3289-03 6,0481~04
=2,2325")3 2.0083°03-1,6198-03=7,7031~04 1.5405-03~9,5990~04~1,8487-03 3,3569=03
~201493~04=9,6703705 1,6276~03~1,1074~03~1.7796~03 1,9140-03
SINE COEFplCIENTS
11684501 =1, 54537027 ,8643~03=1 ,4858-02-242990~03-443805-03~1,1468-03-1.1737-03
«5,0913=03 1,49349-03 5,3881=04~1,2166=03 7,7595-04=2,5135-03~1,8020-03 2.8280-03
=1,6393=03~3,33492°03 3,0616=03-3,5866~04=241033-03 6:9886-04~2,2744-03-9.8398-04
2:5064=n3-2,7198"03~2,1794=04 1,3682-04-2.1097~03~7.1681-04
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TABLE VII -~ Continued

SPAN 4 (wyORD 1t sTEADY=Z  4,3236490

COSINE COgFFICIENTS

1.9715%00 1,7273%00 1,4510=01 3,6523-01-1,8989-01~7,0262=02=5,0374=02-8, 155102

«143054%02 24219170272,7233~02~8,8619=02 3,8543=03 5.8714=02=5,2274~03=4.7682~02
1.5209~02 2.456302=3,2421=02=3,1019=02 7,6739=03=1,2009-02=3,8463-02 1.0477~02
242750~02-8,5650"03-2,8257=02 1,2685=02 5,6627=03~2,9764=02

SINE COEFFICIELTS .

«1.7000%qp=4,4107=01=1,6725=01=4,029=01=3,8747-01~3,6028~01 3,3269-02 5,9933-02

=1.0367-01=5,7492=02 2,4667=02 3,2600=02~3,3191-02~2,6417-04 1,0415=-03-5.0303-02

2,500z 2.1249702 1,0795-02~5,2152~02=2,5693~1,2 2.2032-02=1,0688=02-3.2052~02
=1,899=03 8,2123=03=2,4198=02=3,3753=02 8,7118~03-3+2610~03

SPAN 4 CHORD 2 STEADYE 1,20504¢0

COSINE CoeFFICIENTS

1,2823+p0 7.6758-01~1,6780=01 1,1740-0l=1,3123-01~9,3285-02 8,9736-02-4,3166-02
4,7550=p2 5,4762°02=5,6047-02-2,5416=02-2,8998-0Z 5.3950-02 6,4827-03~-3.3707-02
1,6022-62-8,3394=03~4,2393=03-5,1300~03 2,1730-02=1,3131-02-1,7508-02-5.,2371-03
7.3466=03 8,2349%03-7,0405-03 1,2000=02=6,0110~03=1,4993=02

SINE CQEFFICIELTS

“9.7625=01 1.0493701 1,2%66-01-2,2126-01~-7+3795-02=1+6385=01=4,6459=03 6.9424-02

=9,3400=02 3.4776%02 6,3129-03 7,0378=03=2,1291-02~4,40789~02 2,4843-02-2.,8320~02
7.2172=03 4,7534"03~1,0973=02-2,2262-02-1,6288-02 2.3220=02=1,6970=02~1.0356=02

«2,4989=02 243262704=6,5719=03+2,9085=-04 4,6294=(3=5,27=03

SPAN 4 CHORD 3 STEADY= 1,0717400

COSINE COpFFICIENTS

4,4963=01 B8,3456"0272,3113=-02 1,08089-91 1,7004=02 2,)714=02 1,1169-02 3.4136=02
~1,0639~01=5,3670-02 8,4566-02-9,4600-03 7,3584=02 4.31n2-02-8,7931=02~3,8947-02
«5,7450=0p 4,5283°02 1,1128=01-2,5284-02 2,1506=03=3,8745=02-5,0018-02 7.3130-03
1,1933-02 6,1519=02 5,6509204=3,36%=0222,1095=02~132%6=02

SINE COEFFICIENTS

~1,7907=03=1,7007703~1,5906=01~1,5639-01=9,7307-02 2,1396~02 2,6342=02 9.0315-02
4,3062=02=1,4499-01=3,7597-02 L,4058-02=2,7820~02 1,0284-01 2,3038=02-2.3630-02

~3,2716=02=1,0252%01 3,1659«02 4,4045=02 4,6705-03 4,4070-02~3,0891-02-3,5992-02

=3,3781=02 2,8008=04 5,4115=02 6,3574=(3~9,3105-03=2,6533-(2

SPAN 4 (CMHORD 4 SYEADYS =9,9500-92 .

COSINE CogfFFICIENTS

8.,8545~02 2,5226=0% 1,7002-02~2,6905=02=2,8211-02~3,2769-03 8,9155-03 5.1615-03
7.9514%03=1,0162-02 2,5602-03 6,3093-03 1,0036=03~3,8267-03 5,4993-03 6.2850=05
=7,3830=p3 5,6090°04 6,7769=03=5,4648+-03=1,8509-03~9¢ 0334 04=5,179U4=03=4 .79 =]
5,6189=g3 7,6473703-3,1342=03 3,5130-03 6.3448-03~3,7929-03

SINE COEFpICIENTS .

~6,00601=01=6,%250"02 7,1578=02-9,5353-03-4,452202~1,0975-02=5 4465 3. &.512%03
3.6648~03-2,9450"03=1,2587-02 9,0692-03 14179¢~02~4,9902=03=4,9866~ 1+ 3.7 70}
1.9772-33=1:0195"02 1411082024 ,2796=04=6,5972-03 2,0631-03 4,8269~. -2." s{=3)
-4 ,3462=03 1,2799703 4,6337=04~5,8436-03 3,5874=-03 2,1539=-03

SPAN 4 (CHORD 5 STEADY= «5,2357~01

COSINE COpFF1CIENTS

~7.9665=02 2,8103-02 9,7941~03=3,3593=036,3725=03 1,4941-03 2,8592=02 1 4455-04
1.1706-03 8,0555-04 2,0628-03 2,3176=03 1,6306=03 2+6175=04 2,1273-03 2.1280-03

=1,1364=03 4,8706-03 6,4884=03 3,4328~03-2,6707-03 1,7490-03-1,6357-03 4.9562=03
1,5034=03 1.%787-03=1,4458-04 5,0410-03-2,3900-03 5.5268-03

SINE COEFpICIEYTS

~242812=03=3,0271702 8,6824=03 9,691U=(3=li,3660-C3 1,0240=03 1,6224=03 2.3124=04
1.4635=03 3,8227703-3,3329=03 6,3064=03 4,7951=03~2,8931=03-7,5772-04 6.5209-03
2.6779=08=2,3302"0322,1%74=03 4,2896=03+2,6924=03~647841-03 1,5857=03 6.7580~03

=9,8096=)3*3,3506°03 2,6719-03-2,6086~05-3.3305-03 1,6305-03

¥ dai




SPAN 5 (HORD STEADY=S 3,8522400

COSINE COgFFICIENTS
2,0919%00 1,5831%00 2,9130-01 5,0501~01-3,9004~02-1,3974=01~5,7719=02~9, 3646=02
“1:3519-01-98¢06-02-1,2932202-3,3734-027,0961~02-3,9397=02 9,3866~02 4,2265-02
=516323=02=1,2288702 5,4187-02 2,1286=02-742295-02-5,3138-02-8,8187~03-7,2273=03
“4,1520=02 2,9115702 4,0744=02 5,4266~03-1,5099~02 1,1267-02

SINE COErpICIETS
=1,2370400~5,8802-01-4,2915-01~6,2079-014,7978-01-3,6031-01-2,2704-01=2,8163~02
~8,7805=02-1,6219"01=4,8759-02 1,1078-01 5,3981-02=1,5028=01"5,9752=02-2.5220-02
~6,2986=02-1,3975"01~1,0505=01~3,4907-02«7,2623=02-8,8903-02-3,9709-02 1,9106~02
~1,8672=02=5,4239"02~1,2458-02 9,1486-03-2,6611=02~4,6692-02

SPAN 5 CHORD 2 STEADY= 1,1609¢p0

COSINE COpFFICIENTS
2,27u48=01 3,6384701-3,2215-01-1,9117=01 14632501 1,9713-01=3,1060-02-1.1201~02
=3,0325=03~9.4580=02 2,4410-02 4,6282-03=9,4527=02 3.8611-02 1,3153=01 8,1431~03
=6, 4468=0g=1,1217=02~1,3480-02=3,6093-02=1,2164~02 1,2793-02 4,2200~02 2.3797=-02
=1,3501=02"9,4418-03~9,2455=03~3,9680=02~2,1732~02 245066-02

SINE COEFFICIE\TS

=2,4403~01 7.9026702 1,7887=01=3,8162-01=3,4688-01 7,4007-02 1,1341-01 3,6621=02
6,6840=-02"2,7779702-8,0013=02 5,9548-02~2,2783=02=1,2342-01 6,1039=03 9.4822~02
1.7434=02=1,4%412"02 1,4598=02-1,2096-02=4,8456~02~4,0312~02~1,0275=-02 2.8816~02
2,5462=02=7,7183-04 1,5776=02-3,3395~03=4,1172=02=3,2656-02

SPAN 5 CHORD 3 STEADY=  1,8184~p1

COSINE COEFFICIENTS

~344178=01 2,2636"01~3,2560~02-1,4013~0) 9,7603=02 1,7576~01~1,1957=01-6,86889~02
=7.3469=02=1,2066=02 1,8852=01 4,9582-92~8,9640=02~7,5860~02~3,5698~02 6.7314~02
743391=02=1,3246"02-5,0218-02~2,4489=02 1,2512=03 24356202 4,1121~02-7.9562-03
~4,6243~02=1,2506"02 1,2377=02 3,5705=02 1,0164=02~2,4814=~02

SINE COEFRICIENTS

«5,1914=032,0836"01 1,7745=01=}),1459=01=2,3937~01 £,5470-01 1,3532=01-7.8029~04
«1:3380-02=1,6750"01~4,925102 1,6156=01 7,4310-02=142855=02-8,5447=02~7.4803=02
1321102 T.4409=02 1,7776-02=3,1357-02=3,4416~02=-2,6320-02 1,6348-02 5,1677=02
3,7095=03~3,1554=02-2,8456=02=5,1743=03 3,6051~02 2,0984-02

SPAN 5 CHORD 4 STEADYT =1,9193-p1

COSINE COgFFICIENTS

=3,9314=01 7,0409-02 2,5496=03 3,6392~03-2,7981-02 1,0094~03=7,9245=03-8.4421~04
6,0007=03 7,74931~04=2,1974=04=1,0170~(3=1,0344~03 4,1036-03 9,9115-04=1,7013~04
6, 14960y =8,2977=04=1,1422=04 3,4584=04 1,8544=03 1,4852-03=4,3563=03=6.9525~05

=1,7413=03 2,0535=03=5,2038=04~1,1668~03 8,2218=05 1+5667-03

SINE COEFFICIENTS

*2.6216=01~7,5712"02 4,1631=02 6,068U~3=8,7412~03=5,8244=03~3,0011=03 7,3688-03
4e7052=03 3,6656=03-5,8810=03=2,7051=03 1,5559-03 248091-03 2,6170-0372,5764=~03
=1,4684~03=3,7160705 1,18952=03 1,4538=03~2,0710=03 1.,2430-03 6,3242-04 3.,6152~04

=1,8165=04=7,3582"04 9,6047=04~1,9318-03-7,8798=04 1,3296=03

SPAN 5 CHORD g STEADY= =4,3901~p1

COSINE COEFFICTENTS

=106340=01=247109703=7,3843=03 4,0004-03~1,0941=02 1+5422-02-2,6676=03=U,3488=02
3.1469-03 7.5604~03 4,7359=03 2,9112=03 1,3975-02-2,4671-02=2,8420-03=3,4610~03

=7:8810~p4 3,3814~04"6,9932-03 6,8667-35 7,0719-03~8,3436=05~1,5762-03 2,3385~04
3,0705=03-8,3413=04 2,2771=03 1,7025-03 3,0090=03 2,5441-03

SINE COEFFICIENTS

~2,4782=01-2,3698"02 2,4086=02 2,7757=02-7,9328=03~945922=03 5,2043-03 5.1507~03
451839~03 5,6710-04=3,1119-03-1,6578~02~-9,7995=03 4.0075-02 1,24484-02 1,9845-04
3,3750=03 6,7522-03 2,3900=03=2,0297-03 7,9301-04 3¢3486-03 4,8541-04 1,2148=03
1,1255=03 1,3947=03=2,4436=04 3,8726-03 8,2530~04 4¢5212-03
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TABLE VIII. AKRODYNAMIC DATA ~ 1LQ-KNOT, WEST~TO=EAST FLIGHT

BursT My, n 23 sse POTOD GG PHRCHED AHTEeT Sey
Bl ARF DITOH {{ADPMNME0S
1, 2006801 3, 1825800=% 4590800 XCONLECTIVF . LOGGTITINT: Al o D ATFIAL DESPRCTIVIN Yy
RATAR VL APEYIC ANGHE BATNANNTICS
1.6400800 2.4020=n1 0,9000 KOOSITIVE TAUL 1116l -= (EGPEEST
DICFENMNTIAL DPESSUPL LAIMOMICS AP, CIpn STATINIS AT CACH oF 1HC 8§ SPANS
KMEASHPTHC FPOM THE T EANTIG EDCE pMp THE 0 ADE pONT nESpCeYIVEL vu,
SPAM 1 CHIfuD STFANYH  1,4340800
COACIHE CMWIICTRIe,
=R, 7074=01 7, 1084=01=5,0694=01-",41989=02-1,3%330~01 &,3217~02-8,0684~02 1,86350~-02
=% 306NM=02 2,3%1=n2=4,5360-00~5,3870=0%=7,395% 00 =, 5ant=04=2,. 4391 ~02-4,5%92-03
-2.,5277-02 1.,0213=13=",7470=03 1,1611-02-5,10615-03 1,37..3-02 1,0023~02-~4,0250~-01
=2,1242-04 1,0761=03=9,47408=03-3,7920=03-4,2746-03=9, 78a0~03
SIM® COFPETCIfRtTS
6.5333-01 (,2092-17 5,9n%53=01 1,1666=01=3,2466-02 6,2006~02 7,5729~03 3,6348~02
M. 5050=03 2,4870=02 3, A3UT=03 7,2857=0% N,09M0=03=5,31,0~03-9,2445-04~-2,2015-02
-1,4517202-2,5h01=-12=3,7102=03=2,4937=02=9,1851=03=1,4Ar4=02 ,00104=03=1,5257~02
=3,5172-03=1,15R5-12 7,7 "=03=9,8806~004~A,9636~03~1, 3505~02
SPAM L} CHNpD 2 STLARYH®  5,4473-01
COSTHE COFTrICTIFIING
=3,0225-01 2,1700=11=1,1553=01=2,6728=02-5,5898=02 #,2305~03=4,06233-02~2,0653~03
-2, 0846=02 2,3386-03 1,7R43=03-1,6320=02-8,5034=03 3,34s7=~02 1,68256~02~3,.6135~02
=1,4708=02 3.4336-02 2,4594-03 1,7907-02 A,7563=03 9,97:1=03 |,A7207~02=0,8819-0%
1.7566=02=5,7M13=113 1,1200=-02=1 ,A383-02=6.7143=03-2,23,9=02
SIMF NPT ICTENTS
3.5827-01 1,0530-02 1.%5L53=01 H4.3%32=02 1,7294=02 4,45n0=02 2,06098-02 1,7979=02
1.%007-02 7,3889-03 1,7630=02 1,2430«02=5,31408~03 3,37(5=0/~1,R562~02-1,3904-02
Y, 7676=03 3,7285-03 2,0920=02~4,1993~03-1,3032=02-5,1518-03 7,4878=03-1,4612~-02
1, 23R3=02=1 . 0000=n2 1,3237~02~1,3391-02-8,1526=03-8,57,0~03
SPAM 1 Cltvpen 3 STEATYH 2 ,TA20~01
CASTHI CWPIICTENITS
=1.7004=01 1,7851=-01=6,5930=02=1,7290-02-3,0073-02 1,72,3=02~1,5017-02 5,4770-03
-R,0020=03 },1538=013=4,1026=03-5,6287=0%-3,9304=-0%=1,8215=03-3,70351-03-5.1657-0%
-n 23)1R=04=2,835-13=1,4103-05 2,5970=03 4,3810=0n 2,6308=03-6,7997=04 1,4290-03
2.5207=03 3,1)29<00 1,4623=04=-3,0407~03=1,2532-03 {,00,8-03
SIMF COrFFICIENTS
1.N505-01=1,6215-n2 8,4336=02 3,0863-02-1,1531=02 1,6131-02 7,2R11-03 6.9570-03
~1,6305203 §,6558=013 2,4R42-03 1,5022-03 2,p586-03-1,807'%=03~1,6681-03=1,3205=03
“f, 3347080, 3646=13~2,7290=04-2 ,542A=03=0,0868.04 =3, 0436=03~3,4701~03-3.8957-03
=3,3171=03 1.5185-1% 7,7675=04 2,2507-03-1,5983=0% 5,4818-04
SPAN 1 CHAPP 4 STEAT1H  0,0000
COSTNE CWIrICTIFLirg
0.0000 0.0000 0.0000 0,0000 0.u000 0,00n0 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0,00n0 0.0000 0.0000
0.0000 0.0000 0,0000 0.0000 0,0000 0.00n0 0.0000 0.0000
0.0000 0.0100 0,0n00 0.0000 0.0000 0,00n0
SIME COPTrYCIENYYS
0.0000 n.g0ou 0.,0n00 0.n000 0.0000 0.00n0 0.,000¢ 0.0000
N.0000 0.0000 0.00007 0.0000 0.0000 0.06n0 0.0000 0.0000
0.1000 0.0000 0.0000 0,0000 0.v000 0.00n0 0.0000 0.0c00
0.00v0 0.0000Q 0,0000 0.,0000 0.0000 0,00n0
SPAM 1 Chopn 5 STEATYH 2, 067901
CASIME COFCTICTFLING
NLu030=03=3,4000=n2 2,%56408=03~1,2759-03 1.974%5=03-1,7356-03 /,0416=-05-8,6213-04
6£.1771-06 0,6005-00 7,7133=06 6,70683=01 1,7617-00 8,43s/i-0%=1,0271~0% 8,6309~04
-1 R750=0le] , TUT2=011=5, SRGN=04~1, 1 281=05-9,3A74-04-2,3010=0% 6.2592~04 9.0275-05
£ .N9T6=04 Q,6hAMN=11 1,5811=03 9, 7413~00 7,1062=04=7,9352=04
SIMF COrFFICIRHTS
3.02R6-02 7,3032-n3 1,2710=03~3,26080=0%=4,1976=00=1,4A50-03-1.%269=04~1,1809-03
1.1130-08-3,7763=00 3,0134-04 1,3716=04 1,0734=03 1,63:0-04 4, Apali=0%=1,3103=03
2, 2000045, 8366=01=7,7723=04 1,2986=0% 1,2950-03 1,08,*?=03 1.3752~03 7.8203-04
1.6200-03 5,5003=011=2,7733=04 1,7452=00 1,5790-04=8,23,5=0"%
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SPAN 2 CHOPD 3 STEANYR  4,1495800
CNSIME COEMFICIENTS
2.,0097=01 1.%8A%80M=1,9094=04 2,4764~01-2,5134=01 1,9353=01 2.A384~02-9,7484-02
8, 7413=02-7,1897=02 7.8027-02~7,9187-02 2,2220-02 1,023%=02-3,2031~02 3,7803-02
=5,5312402 6.5381~02~3,3078-02 1,6665%«02 1,4064=~02-1,3251~02 2,4319~02~3,8681-02
4,9270-02=7,0932-03 3,2%565-03 6,3751-03~6,9985-03 3,3273=02
SINE COFFFICIENTS o
8.5836=01 5,6920~01 3,6997=05~4,0758=01 §,0585=02-1,0876~01 1,4385-01-8,0024-02
1.171A=01 2,9027=02=2,8150~02 7.1455-02=2,9803-02 8,8745~02=4,6938~02 5,5389-02
1,6073=02-2,8777=02 §,0714~02=2,6319~02 4,8098-02-3,2531=02 2,R999~02 4.0067-03
«1.6223=02 2,5976=02-1,2364=02 1,2877-02~1,8484-02 1,40n18-02
SPAM 2 Clioph 2 STEANYH 1,6678400
‘ COSINE COETFICIENTS .
‘ 1,5782=01 6,6408=-01-3,6098~02 7,2265=02~9,0166=02 8,02410=02 2,0279~02~4,6111~02
; 2.,3286=02790,6724=03 1,0238~02=1,4213=02-6,0417=03 1,41p3=02=1,4746~02 1,2418~02
o «2.1891=03 8,0031-03=2,0293~03~3,3419-03 1,1225+02~5,36,9=03 5,6827-03~3,4853-03
\ 4,3398-0) 2,2936-03~1,4198=03 7,0706~03-8,1818-04 3,895%-04%

e —— ————— e ————

SINE COPFFICIENTS

‘ “4,8381=02 2,0987=01 1,5288-04-1,7657=01 1,5114=03-2,54,T=02 4,9308~02~1,6982~02

i 3,1736-02 2,1681~02-1,3732-02 2,6868~02 2,3043=03 1,9549=02=1,4593=03 7,8296=03

1,7407=02+5,6798~03 1,9360=02=4,9624=03 2,3779=03 4,4711=04=6,0600~03 8,2434=03

~6,5607~03 3,9062=04 3,0995-04 2,%57384=~03 3,28%%5.04 3,2147=03

SPAN 2 Cinph 3 STEANYH  1,4145400

CASIME COEFFICTENTS

1,0701=01 3,4474=01=53,9335=03 2,0535-02=5,4806=02 4.,08337=02 1,2665~02-1.7619~02
=2,7277-03-2,2539=00 5,7948=03=9,1742=03 1,0403-03 5.5817=03-4.3757=03 8,3118-04
2.5289=03-1,0211=N5~6,9980-03 1,1900=03 7,9%08-03 1,9551-03=2,A021~03 1,8554~03
-1.3962~03~1,9682=03=2,6614-03 3,7291~03 2,56643-03-7,0814~04

SINE COEFFICIENTS .

1.5106=01 ©,8864~02 1,0496=01-8,3167~02"1.7693-03~7,78,39~03 1.3390~02 3,3000-04
2.0397-02 6,0711~03=1,2474=03 1,2708-02 4,5386=03 2,3149=03 2,9261-08 6,%4200-03
7.8222%03=3,0478=03 &,4285~03~5,8666-04 1,8263=03 5,20n3=03=4, 356504 2,9310-03
~4,5253=08=2,1487=03=7,5452=04-2,5051=03-9,9566=04 5,1445-0)

SPAM 2 CHOPD & STEANY#H 2,3909-01

COSINE COFFFICTENTS

=1,6427=01 2,3080=01 2,8126~02 1,1819-02-2,46%6=02 2.1231=02 1.0006=02 7,5032-04

“6,8032~03 1,9082~03 1,2563=03=1,8465-03~2,4350=03 2,4653=03-0,0062-04=4,7107-03
2.6480-03 1,.3220~03=1,84208=04-3,1807-03 1.6714-04 2,7063-03=5,5203=04 5,6405-04
7.0377=06 1,8619=03=5,2085=04=6,0527=04 9,9270-04 4,72n7=-05

SINFE CACFFICIENTS

.1.6184=01=7,3921-03 2,1577=02-4,2443-02 8,1691-03-2,8208~03-2,7250-03 2,8406-03
7.1004=03 1,9637-0H=1,3631=03 #,3463=03 7,6220-03-2,6314-04 2,.5707~03 1,5491~04
2,0762-03 2,2065-03 1,2993=03 8,8527=04=7,4683-04 8,60451=05=2,1226~03 3,0938~-03
2.1088-03~6.0585=nU Q,7673=03 1,1129=03 1,9126-03=8,.7971=-04

SPAM 2 Cilopp § STEANTH =2,4270-01

CASTHE COFMTICTENTS

=3,1236-02 7,4330-02 1,0086=02 8,5297=04~1,8428-03 3,79n5-03 1.4632-03 2,0652-03

=2,6638=-03 2,8309-n3 1,5485=04~2,0732=03 7.1869-04 8,0536-04 2,2192~03~4,2879-03
2.3174=04 6,2183=04 1,9%850-03-9,9506=04-1,7854=03 3,66Q7~03-5,7817-04 6,6335-04

=0,4700=04=9,9614=nt 2,2213=03=2,3120-~03 1.4421-03 {,02a2=04

SIME COFFFICIENTS

=2,2332-01-2,3622=13=3,5260=03=1,3183~03 4,0028a03~1,8576-04-4,5723-03 9,9386=04
2.4172=03-1,2651~-03 9,2622-04 4,2671~04% 2,7231-03-1,5372-03 2,3551-03 1,5639~03

~1,3254=03 4,8007-01=3,3060-03 3,4790=03-6,0079-04 3,33,9-04 1,4111-03 5,3615-04
2.6113-03-0.2404=00 3,%933=04-5,2649~04 A.9604=004 1.7327=-03




TABLE VIII - Continued

SPAN 3 CHOpD 3 STEADYN  4,6217400
CASTIME COEFFICTENTS
1.8001800 1.8397400 5,2699-02 1,8807=01~9,86753=02=8,85,1=02=4,9690~02 1,0797=01
N ,8533=02-7,2%09-02 5,3413=02-2,4398-02-1,8795=02 3,0501=02=4,T6L7=02 5, 8482=03
8,0920-02=8,3333=02-1,3243~02 3,3335-02~2,7286=02 9,8975=03 1,8385-02-2,6200-02
1.6518402 1,0548=02=2,3604-02 2,3913~02 1,2209-02-1,9702~02
SINE COPFPICIENTS
22.3579=01 6.2385-01 3,7158-00-4,6036=01~1.6935-01 1.68¢3=01=1,22840=02 2, L414=02
n.aoaatog-s.zooo-oz 7.7086=02 4,9025<02=5,8260-02 4,4282=02 4,6335-02~5,0288-02
1.5685=02 1,2020~02~3.0809=02 3,5421=02 3,4787-03=3,3699=02 4,3713-¢* 8,3506~03
=1.7953~02 3,9379-02+6,2827-03=1.7336=02 2.1563-~02-1,1342=04
SPAN 3 Clioph 2 STEADYN 1,0838-01
COSINE COEFFICTENYS ]

8077805 8.1767-01 1,2930202=6,9963-02~1,4689-02~7,8243~03=1,8808=02 §,8033=04

-8 ,0292402-2,7696=02 3,3123-02~1,9776-02~4 ,4662=03 6,9892=03=1,3682=02 6.7630=03

8, 0312403-9,1519=03=3,0938=03 1,3010-02=1,7911=03-1,1541=02 1,8676=02 |,5455=03

~5,816%5-03-8,2246=03~1,1T17-03 1,3649=02 1.0530-03~1,3642=03

SINE COLFrICIENTS

~1.2593800 2,0805~01 2.7736=01=1,9121=01=1,1844«01 5,4737=02~1,8044=02 2,8026~03
2.,0537402=1 ,8725-02 3,2957<02 1.7148=02=3,2413-02 2,14¢5=02 1,2597-02 2,2783-03
L1.4004=02 2,1233=03 8,1790-03-8,3939=03 1.,1888=02-9,6313=03=1,0806=0% 2,0678=02

=7,0887=03 8,4526=03%1,3370-02 6,3376=03 1,252402-6,5848-04

SPAN 3 Clliopp 3 STEADYH 1.2898400

COSIME COErFICIENTS
1.9779=01 §.,0129=01 8,1139<03 2,5884-02~3,0772-02-2,9508=02 9,1375-03 3,6126-02

=3,0390-02~3,1084=02 &,8011-03 1,3235=02~1.6099=-03-1,1310-02 3,2308-03 5,%201-03

«2,86T4=03=0,72%2-08=7,3075-03 2,6028-03 2,8005-03-7,60n2=03 2,6116~03 2,8310-03
6,7486=03-8,0983=03 $,2097=08 3,9T48=03 4,0192-03~8,2915~04

SINF COFFFICIENTS

~8,4028=01 3,5334~02 8,2507=02-1,2981-01~1,8605-02 1,7512=02-2,3333~02 7,1304-03
1.8282-02=2,8041=03=2,3305=03 1,5127=04 6.1738=03-1,969%~03 2,6927~03=1,2106-03
~4,9300=03 3,3883-03 1,8930-03-3,5367=04~2,4084-03 2.6512=03 1,2755~03 2,9251~04
=1,0032=03 §,3912=03=3,4162+08 1,3638~03-7.,1986=04 4,9138=03

SPAN 3 CIINpD & STEANY#M =5,0369-01

CNSINE COEFFICTENTS

~3,1939=03 1,9091=01 2,6638-02 3,1220=03-2,5171-02 4,313%=03 1,0280-02 5,%775-~03
~8,2419-03-0,1809-03 8,3741-00 3,6287-03 1.7223~03-9,1871=04 5,4767-04~7,1306=05
1 ,9886~03 5,3397=08 1,8502-03-1,25¢2=04 1.2022=03~1,3870=03=2,6618=04 6,0613~04
1.7432=03 1,6529-04=3,272108 3,7247-05~3,8346=~04 1,75n7=03

SINE COPFFICIENTS

=2,7166w01~2,0818-02 4,0086=02-4,0317-02-1,1121=02~4,0230=03 1,A875-03 4,6034-03
2.,5874m03 2.8160=N3 S,1430=03-3,6835~04 1,9382<04 2,009%=03 3,5421-03 2,6969-03
“2,6285-03-2,2110-09 3,351%<03 1,1239=03~1,33%9=03-5,3946~05 1.2818=04 1,6797-03
al ¢ 119%=03 1,1472«03 %,7940=08 2,4210~03=2,7984«04 1,0178«0%

SPAN 3 Cinpp S STEANYMN =2,2170~01

COSTMHE COETFICTIENTS

“N.8298-03 5,0322-02 9,2771-03-1,3756~04=4,4485=03 1,9344=03 2,4801-03-3,1585-04
~0,009%=04 1.1061-03 2,5504~08 2,3574~03 2,2322-03-8,3511=04 2,5039~03 5,8304-04
=2,4278-03 5.8725-0% 2,22%0-03-1,00%59~03 1.5810=03-1.8n73~03-1,7088-03 1,3428-03
7., 4764=04=1,1875-03 1,1193~03-4,6276=00~7.7219-04 1,8446=93

SIME COFFFICIENTS

) 55T0~01=1,1072=02~5,9127=03=9,8178=03 2,%5236-0322,8800=03=6,2447=04~2,2192=03
“3,3862-03 1.%544=03 1,2720-03=2,3183-03 4,1513-00-5,23,T7=04=2,0933-05 3,2302-03
“1¢189%=03~1,0041=03 1,0442-03 1,5776=03~%5,5618=04 1,29a8-03 2,0637=04 1,0734~03

8,2330=04=1,3243-013-1,2978=03 1,0245~03~1,5675-03 1,4037=0%
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TABLE VIII - Continued

SPAN & CHIOPD 1 STEANYH 3,7895400

CASINE COETTICIENTYS
2,0476300 1.%5019800 1,8422-01 3,2336-01-1,9702~01=7,0542=02=2,1020-02~4,0690~02
«1,0930-02 1,T241=02=2,1046202~5,4869-02 7,9125-03 6,43n0=02 6,A371=03=4,37688-02
1.6008-02 3,7613=02 &,6565+03-1,9309-02 1,0507-02 1,60q9=02=1,1713-02=4,0824-03
3,2083+02 6,9130-03-2,1A94=02 9,0L47~03 2,5404-02-4,8435=03

SIME COFFFICIENTS

“«1,6729800~1,1049=01 6,3047=03=3,0518=01~2,1896-01-5,808,5=02 6.3013-02 1,0773=01
“6,6723~02~5,4623=02 6,8065~02 5,5311~02-1,0264~02 2,49al=03 1.7918~02~1,3¢09=03
«7.7359=03 1,5439=02 2,0811-02~2,8174-02~1,5582=02 3,0603=02 9,0972=03~1,4258~02
=8 ,2369~03 2,76564=02 7,6260=03-2,8823=02 5,2808-03 2,70r5=02

SPAN & CHOPD 2 STEANYH 9,8028-01

CASINE COFTFICTENTS
1.3530800 7,8215~01=1,8164=04 6,5023-02~1,0137~01-7,1201=02 6,0045~02~1,3510~02
7¢1105=03 4,7708«02=3,4233-02=4,7332=02 6,4499-03 5,9972-02 4,1789-04~5,5356-02
2.1016602 1,4951202=2,4779=-02 1,0436~02-9,5479=03~2,46n5=00=4,3784~03~2,4836=03
08,9736=03 1,6963=03 1,1215-02=6.8452-03-3,4983=03 9,3954=04

SIMFE COEFFICIENTS

“141260800 3,1350=01 2,2570=04=2,2306=01=5,4271=02~9, T4 0=02=2,7033=03 8,7143~02
«8,654%-02 3,8218-03 %,8280-02 4,2863203~3,4031=02~1,6243=02 3.7705~02~%,8232-03
=1.0516=02 2,8881-02=2,1177=03-9,4070~03-7.1900~04~1,6148-03 4,6313-03~1,06813=-02
~1,6807-03 1,8900=08 9,7946-03 2,1420~02~8,8502-03 1,48gl=03

SPAN & ClInpD 3 STEADYN 8,40%5=-01

CASTINE COFMFICTIENTS
5,5802-01 7,6080=02-%,93%87=02 2,2438-01~2,3654=02~1,81n3=02 2,0309~02-5,8504=02

~2.3723-02~1,9427-02 1,9630%02 9,08881-02=1,1632-03-5,1745=02-2,5610-02~4,5115-02
2,9846402 6,0755-02~5,7273-03 5,0553=03-04,1427-02-4,3826<02 4,0077=02 3,7977=02
3,5962=03 1,2038=03=2,9210~02+6,2328=03 1,4205-02 1,2725=02

SIME COFFFICIENTS

=3,26008=01 3,1929-02-1,8825-01~1,4604~01 4,4392-02-9,%60L~03 7,501%=02 6,%851~02

=8,0713=02~3,8565=02=0,1764=02 3,4147~02 1,0315-01 4,1141-03=1,2149=02~3.4224=02

«8,7165~02 2,319%-02 2,3554=02 2.6508-~02 3,5528=~02~4,9408=02~%,0322-02 1,5481~02
2.2320=02 2,7914~n2 $,%3079=03-2,7301=02=1,1328402-1,03,2=02

SPAN & CHOPD 4 STEARYR =1,5639~01

COASIMNE COEFT1CTENTS

A,4512-02 1,9730-01 3,762%8<02-9,5393=03~3,0487~02 9,4753=04 6.2808-03 3,4871-03
7¢7535-03-8,67T34=03-3,1819=03-3,3633=03 9,1013=03 5,4B803~03=4,4425=03=2,9507=03

=7.8875-04-3,0539-03 3,4600=03 4.4365=03=3,1403-03=5,4030=04 7.1387~04 1,3199-0%

-4,5696=03=1,3301=03 6,203303 4,7193=03~3,00%4=-03 &, 1366~04

SIME COEFFICIENTS

«5,1966-01=4,5289-02 5,262202 3.0745~03~2,5181-02-9,83q0-03 4,5428-03 8,4508-03
2,2284=-06 4,228%~08-2,7814=03 3,2938=03 1,7931-03-1,70n9~03 1,2030-03~1.8337~03
2,7939=03-3,0183=0%=2,%5036~03-5,1321=03 7,2513-03 2,24¢0=03 1.3647~03 2,0762=04
1,2286-0345,9634~03+1,1706=03 2.6976~031,168103~1,3495-03

SPAM & CHiopD & STEADYN =5,5243=01

CNSINE COErFICIENTS

=0,5499=02 2,1206~02 1,1180-02-2,279%=03-4,5067~03 3,0733~03 1.3211-03~7,6966~04
1,07¢7=03-3,6383-03~1.8011-08-4,3083=04 3,1180-03 2,3046-03 4.,3511-04-3,5361-04

=N, 4913=0k=1,4498~03 5,6174=08-3,3064=03=7,1377=03~4,£904=03 3.9933-03 3,0560-03

=8 ,9208=03=4,6603~03~1,1440=03~4,3379=03 3,5448-03 9,47,9-03

SIME COEFFICIENTS

=2,0677401-2,8514-02 6,4683=03 7,9050-03=2,6037-03 8.9346-04~7,3615~04 4,104Q=03
1.,9244=03=7,9017=04=3,5772=03 6,9699=04 1.0306=03=7,2752=03 2,5070~0) 1,7779-04

=2,1302003%6,6663-00=2, 1447=03 £,7038=03-6,0347=03-2,4n02=03 7,2012~03=9,1320~04

~5,0709=03~8,2222-04 2,9074-03 2,2186-03 7.8190-03 6.46a0~03
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TASBLE VIII ~ Concluded

no

SPAM & CHnpp ) STEARYE 3 6407800

CASTHE CAFTPICTICINS

2,0277800 1.30248N0" 2,2681=01 4,1923=01-1,48R7=02-6,7408-02 1,5693~02 5.7308-02

“~5,0617=02-2,8203-02 2,7610-00=3,6354=02~8,7881-02=1,107%4=02 2.9569~0" 7,2563-03

=6.323%5-02-3,5220=~02 6,5149=0y 7,1090=02 2,5441-00=5,23r1-03 H.4L10U=02 7,2651=02

=2,034N=03 },2300=-n 3,5950-02 2,6939=02=5,1836=03~1 ,62n2=02

SINE COPPETCIRMNTS

=1,1566800=1,7720-n1-1,1327=01~3,671"=01=2,1762=01=1,5729=01-9,1517=02 6,3307~02

8, P0T7%02-1,6106=11-6,2769=02 6,3147~02 6,5199-02-1,6143=01=7,3657-02 3,1757=-02
€.2350%02-2,06121=n3=6,A240-03 %,6261=02 3,7010=02=1,1h4yl=02=2,9357-02 3,6235~02
1.0020=0223,57u0-002,1460=02 2,1073=02 3,09%0-02=5,10,T=02

SPAM & ClInep 2 STEANTH O, A433=01

CASINE CAFFTICTRIING
2.3623=01 2,0755~01=1,607301-1,5638=01 6,7003-00 2,5128-01 2,4780-02~1,2009-01
=6 IBIN=02=),TN25=N2 1, 7007=00 1,447A-02~3,7880-02 55,150%=02 1,1380~01~1,9770~02
~1,1524=01=3,7047=02 3,0055-02 2,234'=02 2,0762-02 2,2752~02 1,4114~02-9,4769=03
«3,1279=02=2,7920~12-%,32088=0%5 {,M649=02 2,99606=02 2,11 1=02

SIMF COPTFTCTIENTS

-2.9570-01 6,859%=12 1,5N26~01=2,2683-01=3,1934=01 2,.4044=02 2,2752~01 9.9327-02
=4,5270=02~6,0071-07=4,1N55=02 2,6997=02~7,9742-03~7,30133-02 3,0619-02 1,2202~01
2.,0746=202~,8339=02=3,6912~02-1,7009=02-1,0608-02 8,0144=03 2,6965~02 3,1734-02
R.O777-03~2,1768-02-3,1911=02=1,%742~02 2,7311-03 2,07a7=02 '

SPAM % CHnpp 3 STEANYH  1,7086=01

CAGIMNT COAPFICTEINNG

=2.2339=01~0,3001-12=3,0n34=0 1,3886~01 2.2747=07 O,8Ap9=02=9 4263~02~1,9725=0)
B AEH2202 1,TTOS=N1 3,0005-02-7,5076=02=0,0414-0~1,8752=02 9,4839=02 7,348u4~02

=%, T869=02~7,2646~02 O, 4A55«03 4,1854=02 3,3613-02~1,1978-02-3,5572-02-3,3151-03
2.5644=02 S, ,8041=03=3,1207~03~5,1630~03-6,5022-03 1,A8na2~03

SItIF CAPTFICIENTS

=2 M20NL)1-5,1251=00=1,2936~01-7,.7748=02-2.7768=02 7,62046-02 1,7263-01-4,5564~02
=2.0303=01-8,2131=n3 1,2435~01 7,5154=02-9,4281=03-1,01a2=01=(,272=02 7,5078~02
N, 020A=D2=2,7045+02~%5,0653=02=1,6450=02 2,1813-02 3,5640=-02 2,2052-04=3,0432=-02

=N, 1517=03 1,3568=12 %,596003 3,714%=03 9,3813-01-8,27,6-03

SPAN S CHINPD g - SYEADYH ~3,0320-01

CASIME CAFFIICTRLINS

«3,61PT=01 2,1146=12 1.2840=02 2,6984-02-2,1305-00=1,2210=02=7,1880-03 1,9346-02
b,4623-03=1,4888-02-2,6902-03 1,3933=~02-1,0L62-04=1,1%,=02~2,5798=~04 1,4095-02
4 H3U2=0l=] ,8020=02~3,A000~04 1,7653-02 A, AU2H=0N=] 0A9a0=02~2,5260~03 |,9900~02
1.741%064=2,0125-012=7,1H487=04 1,9877=~02 4, -s44=05=2,3700=02

SIMF COPFFTCTENTS

~2.0083=01-4,7243=12 8,2R82=03 1,4580~03 1,3432-02=,7506=03~2,0488=02 1,0935~02
2.065%=02 2,7275-n3=2,0034=02=2,5219=03 1,A332-02 2,3006=03~1,4n05~02~3,2807-0%
10710002 4 BEOS=Nw] 6557 =02=2,9254~00 1.7360=02%1,1549-03=1,9522=02 1,%461-0%
2.03%4=02 Q,N]128=01<2,1400=02 2,2587<00 2,1260=02-0,0752=04

SPAM S CHOpD 5 STEADYH =5,775h«01

CASTME COETICTIFING

=1.6072=01-1,1016=02 2,1230=03 4,3326~03~1,99A5=03 5,4335=03~2,7068~03 1,0081-03
7.5200-03 1,0360~12=1,3950=03 1,564%~03 1,0450=00=3,004=02=2,2050-03=-7,5476-0%
3.4811203~5,3023=033,A775=03=1,5817«03=2, 148105 2,3775~03-%,4076~03=3,3800=0%
5.0750=013-1,7078=N3=1, 7RT3=03~6,5757=03 2,2701~0%=1,77:04=03

SIMF CArrrTclENTS

=2.1963-01-1,5051-02 1,9678=02 1,5776=02=7,46%0~03-1,7%y7=03 2,6133-03 2,5928-073
=~2,6560=03-2,1273=03=0,08327=03=1,0653=02~6.9958«04 2,0171=02 7.9801=03 1.0255-03
“0, 5703504 1,1313=02 9,2863=08 H,0573-05"1,7358-03-7,23a5=0% %, 7763=03-1,4173-03
1:3313=03 4,3058-013=2, 42600 2,0009=03 3,5849.04 @, 3409003
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TABLE IX. AERODYNAMIC DATA - 170-KNOT, EAST-TO~WEST FLIGHT

BUPST MO, # 24 «v 8 DOTOL 11 ISC PUCCHED ALITPIIT Set
BLADE DIYCH 1HAPMNMTCS

1.5306801 4,913040N-8,44862800
RATAR FLAPILHG ANGLF HAPMNMTCS

1.9927800 3,9739=0% 0,0000 SI'OSLTIVE TALL 6L -« LECPEESH
DIFFERFHTIAI PRESSIIPE 1ARMOMICS FOP & CIIURND STATINIS AT FACH QF (HE & SPANS
NMEASUPTHG CROM THE LEARTHG ENGE AMD TIIC NLADE RONT PESPECTIVELYY, '
SPAN 1 CHOPD ) STEANYH  £,1983400 '
CASINF COFTPICIENTS
=1,0415800 1,20808800-7,7225-01-2,95942~01=1.4076~01 1,56a7-01-9,28086-02 3,457q-
1.6256=02 12027702 2,9061~03-3,2422~03-t12201~03~1, 3742-03-4. 1117-03 & S380m o)
=8,0536~03 5,0310~03 $,4332=02 1,8746-03 {,6661-03 6,.0260~03 4,R956<03-6.3040~03
=8,223603 4,9684=03-2,6515=03~2,3534-03 €,9054=03 |,331%4=03 ’
SIME COFFFICIENTS
2,6313-01 2,7256-01 7,4164=01-8,7592-02~2,0768-01 1,3183=02 2,5878~02-5,5683-02
=2.61T4=02~1,4816=02-2,9247~02~2,1113=03=7,7634=03 6,4036-03=2,4053=03 4,1907=03
4.7974=04 $,0961=03 2.7657=03~7,6328=03"6,8676=03=1,1038=02=5,4443~03-5,6225-0%
=4,18%U=03~4,6183-03 3,3453=03 6,9911~05 3,0864=03=5,1576=0%
SPAN 1 CHOPD 2 SYEANYH 4 ,6796-01
CASINF CHEFFICIENTS
=3, 465%6-01 4,3022-01~2,%723~01~9,0981-02-3,A631=02 8,2247-02~1,5171=02 1,2184=92
1.9120=02 5,1302=03 6,%025=03-8,2903=03=9,5184~03 5,0449+03=3,1380=03=3,4%102~02
=1,7709=02 5,0765-013=8,3043403 2,0901~02~1,1406-02=2,4565=03~1,4235~02=8,0784=03
=7,5605=03~1,1770=03 3,7395=03=1,6006=02 2,4025=03=3,48,8-03
SINF COFFFICIENTS
2,0562-01 3,2633-02 2,%790=01-7,0077-02~8,5451~-02 3,1197-03 2,R500~02~2,0355-02
-1,4504-02-3,7135-031,8101-02-8,5968-03 5,9224=03-1,0937~02-3,9987~02 3,0814~01
9,9306=03 4,9847-03-4,9643=03=6,8712=04~3,3972~03=/ ,8030~05-3,4930~03~1,2801-03
~6,6481=03 1,2615-03 3,0860-02~1,5372-02 3,76%2~03 1,79,8-03
SPAN 1 Clinpp 3 STEANYE  1,0890=01
COSTHE CAFTFICTIENTS
~2.1163=01 3,2840~01+3,6134~01=7,4263~02=3,7848-02 4,31,47+02-6,6R68~03 9,2986~03
6.5271=03 4,3619-03=1,886103~5,7542~03=6,2236~03~7,6062=03=3,0733-03-4,7009~04
=1,3567-03 1,3421-n3 %,39%5<03 ¢,5111~03 3,1283-03 1,2200-03 2,7522~03 3,1988-03
«1,0480=03-1,0849-03 9,4185~04=2,2965~03-3,A5%51=03=3,4842~03
SINFE CAMFFICIENTS
8,9873=02 1,0249=02 21,6048=01=,2467-03~3,7758-02 2,0715=-03 1,0686=02~1,0537~02
=1 7077=02=1,0229-02=1,2466=02~7,A926=03=6,2611~03 1,4156=03 9,2012=04 9,5054=03
8,1543~03 4,7969-03 1,7600-03 2,9961=04-2,(060~03~2,1518=03=6,1817~04 2,9234-03
=%, 4433203=1,1648=03=5,8600~03=1,6078-03 2,5289-03 9,1946-04
SPAM 3§ CHNPD & STEATYE  0,0000
COSTNF CAEFFICTENTS
0.0090 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0,0000 0.,0000 0,000 0.,0000 0,0000
¢.0000 0,0000 0,0000 0,0000 0.0000 0.0000 0.0000 0.0000
0,0000 0.0000 0.0000 0.0000 0,0000 0.0009
SINE COEFFICYIENTS
0.0600 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000 0.0000
0.,0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 06,0000
0.0000 0,0000 0.0000 0,0000 0.9000 0,0000 0.0000 06,0000
0,0000 20,0000 0.0000 0.,0000 0.0000 0,0000
SPAM 1 clOpph S STEANYH 2,u822-01
CASTME CAFTTICIENTS
1.,5614=02=7,9506=02=-9,8540~03 1,0233~02 1,3463=02-9,2331~03~6,2258=03~1,7259~03
~1.9150=04"] ,6235-03-3,0507=04 A,2641~08 6.1880-04 3,6015-04=-8,3724=04 5,6118-05
3.4300~00-8.1961=01=2,3392-03 2,4796=04 5,5208~04 2,2820=04 1.4864=03 2,7087-04
7.7029-04 6,3238-04-%,7180~05-6,2263=04~1,6305-03-8,7847-04
SINF COFFFTCIENTS
3,0899-02~3,8654-03 1,9442~02 7,4190=03=8,0427=-03-7,1357=03 3,7¢25=05=6,229q=04
=6, 7709=04=1,4674~03 4,7060~0U~5,5450~01 1,0394=03-1,03/,2-03=2,A766=04 3,3704~04
1,6435-04-1,0668-03-1,3921-03-3,3349-04 1,2716~0% 1,6211-03 2,0092-04-6,2560-04
0, 0254-04 1,3053=00 1,0110~03~4,7312=004~1,2227-03=,04:;0=05
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L TABLE IX - Continued

SPAM 2 CHOpp 3 STEADYH  4,772%400
CASTHE CAEFFICIENTS
3,5886=01 2,025280N0=1,0779400 3,0307-01+2,3727=01 9,2436=02=¢,2349=01~1,2012~01
-7.3617-04=8,4920~08=T7,7934-~02 4,0506~02~%5,9490-02 2,9232-02~3,6680~03 1,1381~02
2.274R-03 1.,3671-02 1,9%62=03 3,2678~02-3,3773-02 4,1828-02-3,5414~02 3,2025~02
-2.8630-02 1,2830-02~1,7567-02 9,1328~03~1,2550=02 1,2953=02
SIMF CNTFFICIENTS
#.9567=01 1,2248800 1,3854800-6,0349-01 1,2426-01=7,9076~02 2,3082~01~1,0683=01
«2,8400-02=7,7081=03 1,6900~03-4,7056~02 3,5206~02-8,5150=02 3,AA78~02~4,9115~02
b.3u83-03-2.5685~02-8.9622-0“-1.202G~03-2.4691-03‘5.7976-03 1.0123=02~1,1098~02
2.4122-02=0,1665=03 1,8008~02=3,305%5=04~5,4594=~03 8,7333=03 |
SPAM 2 CHOPD 2 STEADYH 1,8233800
CASINFE CAEFTrICIENYS '
3.1961-01 1,275780N=4,4302-01~7,6088=02 1,3925=02 5,2431«02~1,7461-02~4,3483~02
3,3540=02=2,6191=03=2,3055=02 9,6249=03~6,461T-03=7,700i~04 1.,4277-02~6,5255~03
=2.5207~03 $,1948=00 §,4825=02-3,7499-03=4,7894~05=1,1007=03=0,3118=03=9,7630~03
2.3863=0) 7,1919=03 3,0649-03~1,0892=-03~9,06495=03~4 ,5406=03

) SINE COCFFICIENTS
. =1.7829-01 $,2018-01 6,0863204-4,1142-01~7.8270~02 4.2238~02 7,0980-02~2,1698-02
E

|

:

L

:

|

f

F

f

|

=3,6989-02 3,6121~02=9,49%56~03-1,4694=02 6, oxss-os-t.au;e-oa 7.7414=03 3,1900-03
=2,.30%9~03-6,%619=13=7,0800=03 2,7527-03 2,9923-03 5,3803=03 7,2488-03-3,8511~03
1.0700=03 4,2441%03 8,5747=03 2,5766-03=1,7599-03 2.4739~04
SPAN 2 Clinpp 3 SYEANYH 1.5331&00
CASTME COEFTICTENTS
1.3964-08 6,5127-01=1,0722~01-5,4681~02~2.4686-02 4,6939=02 4,56%4~03-3,5030-02
7.6772-03 7,7846~03-1,0305~03 2,5103=03-1,3304=-03 9,3567~05 2,6334~03 1,6923~03
=1.8535-03=5,2507~03 5.%020-03=4,7049-06 9, 9aua-ou-3.2126-03 1,2410=03 4,3784-04
=8,690%-0) 7,5%69-0 6,9370-03-2,1862-03 1,.5069-04=3,84a7=03
SIMF cﬂrFf!c!FNTS
1.9357=01 2,1102-01 3.8881-01-1,7302~013,7097-02-1,0510~03 4,3610=02 9,6184=04
=3,0440-02 6.8360~03 1.9298=03=1,3726~04~0,866T=-04=3,999=03=1,9949-03 1,3234=03
3.0610-03-3,4377=03=2,007803-1,8753=03=1,4940=03~4,0519-04 2,92016=03 2,1982~03
«7.7300=04-6,%659-03 1,2634=03-2,1935=03 4,0903=03 1,1065~03
SPAM 2 ClINPD 4 STEANYH 2,9698~01
CASTHNE COFFTICTENTS
=1.6812+0) B,1107=01-2,%5996~02-2,6129=02~3,1692-02 2,6235=02 1.6997=02~8,6634~03
=3.5682=04 %,7083<03 3,1925-03=6,5668=04 2,6990~03 6,5954=04=1,4317~03 A,3379-¢4
=1¢1503-03 1.8816-03 1,6105°03=8,4667~04 2,6705-03-2,4730=03=2,4271=05 6,1104=04
0.6191-04 2,3%24=03-1,7690=03=4,1630=~04~1,8893=-06=6,7245~04
SIMFE COCFFICIENTS
=2.3039<01 2.5502-02 1,%832<01-6,4467=02 8,9594=03~1,2335~02 1,9288=02 8,9155=03
1 0667=02=1,0577=003 3,8078=03 1,3407=03-2,45%8-03 1,7851=-03-7,9197=04 5,6083-04
=1.0135=-03~1,8816=03 7,8811=04~1,2548~03 2,0948=03 1,4230~03=1,5010~03~7,3272-04
1.0526=00~],1%521-0" 1,0061=03+2,0286~03 €,3431=-04~1,6102~03
SPAN 2 CHOPND B STEANYE =2,6337«01
CASTNE COECFICIENTS
«0,6004~03 1,1504=01 1,1843=02-3,7187-03~9,2077=03 6,1254=03 6,6090~03 6,6840=04
=7,35B1=08 4,2037=0% 2,7349~03~1,3286=03 2,2095=03=1,19;65=04=2,1904=03 2,3284-04
=2,0120-04 1,5013-03=1,9171~03-1,7734~0f §,7155-03-1,3119-03-1,1317-03 1,5036-03 |
1.2337-0) %5.0786~05=1,8781-03 4,1324=04 1,0974=-03 2,0379-03
SINE COFFFICYIENTS
=~2,6818=01 [ ,4077-03 1,5463~02-3,381%-03 8,9460-03-6.5003-03 1,4724=03 2,6025=-03
-5 ,7282-0%-2,866u~03 8,7875-04~1,1382-03-1,A4S4=0% 2,8902=03 3,2435-04~1,0370=03
«1.3834~03 §,0776=04 1,2286-03-2,0535=03 $,6025=04 1,2557~03~1,1583~03=7,6596-04
1.1521=0% A.6136=00=2,1141=04=1.2757~03=7.1506=04~1.A7:3=-03
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SPAN 5 Clioph STEANYVS  5,1823300
CASTIME COEFFICTIENYS
2.2%70800 3,147040N=%,1358-04 4,7075=-01 1,2882-0% 1,67a6~0i~1,0173=01 5,8350~02
1.4786~02=3,1601-02=7,4824~03-4,5033-02-3,9007=02 2,97:9=02-3, snux-oa-z 0117-02
6-5171 03 5,80085-03=3,4%99=92 7,8900~03~1,2573-0. -5.o9q%-03-7 2155=03 1,4967=02
“8,6724~03 1,7131-02-1,2602-02~R,0228=05-3,1209~03~1,3133=0)
SINE CACFFICIENTS
-%,2157=01 1,2374800 1.0%922800-6,3274~01~1,7547-01 2,3778-01 %,7513-02-7,3320-03
5,9612-02~8,2277..02~2,6550-03~1,041602=1,2255-03-2,7836=02 6,0008=-02~2,4432~02
3.0979-02 1,5172-02 3,6989~02-2,i385%=02 2,1488-02~1,8920=02 1,0348«02~1,0370~02
=7,4861-0U~q,0604=03 &,6902~03=1,2918-02~1,0903-02 1,5720~03
SPAN 3 ClopD 2 STEADYH a.ﬂhsz-ox )
CASINE CAEPFICTIENTS
1.1562800 1.3687800=3,86a1=01-7,2984=02-7,9608~02-4,1210=02 1,4928=01~1,9936~02
3,3960=02~5,2807=02 8,6200=03=3,2444~02=7,0769-0% 1,5901~02~1,0014=02 4,60195~02
«1,3014-02 2,6046-02-4,0787~02 1.0527-02-1.9177-02 3,1263=03 1,2110-03 1,5618-02
=7.6304-03 2.5235-02-5.8727-03-!.0174-02-6.0782-03-5.3886‘03
SIME COFFFICIENTS
©1.3979300 %,909%-01 6,2184~04-3,5303=01~2,6881=02=1,3717=01 1,3156-02 R, B141-92
1,5721=02 3,%897-02=3,9840-02 3,7051-02-5,A721=02 £,7827=02~4,3910~02 1,3409~02
=2,8099-04 2,2199-02 %,2531=03-1,0736~02 2.2385~03~1,0367~02=1,0495-02 5,6654~03
=1.0692-0326,1727-03 2,6606=02=7,5391~03 1.0790-02-2,0357~02
SPAM 3 Cilnpp 3 STEANYH 1,563%800
CASINE COFFrICYENTS
2,6304~01 8,1040=01-1,8%54401=2,0748-01 2,5070=-01 8,3947-02~1,6072=01 5,83506~02
-1 ,4270=01 9,8226=02 1,3071-04-9,5408-02 2,4625-03=3,3271-02 2,3541-03 4,4794-02
3.7848-03~1,3678-02 8,98%5-03=7,1641~03-3,5304~02 3,6803-02 1,1060~03~1,6301-92
2.6030-02-9,1956-02~2,%6%4-04 3,0831-02~1,0887-02 6,0531-02
SIME COPFFICIENTS
-8 ,1640-01 §,3298«01 5,0604-01=3,5456=01~2,3495~01 2,8707~-01=-2,9178=02 2,8207-02
=3,3893-03-1,8608-01 1,2862<01 5,2693=02=3,0410-02 5,3430-0345,6513~02 4,6060-03
2,1219-02 8,0411-03=1,41%1=02 2,1004=02~2,2470=02-2,5048=02 3,9920-02-1,6786-02
1,6027=02 1,29084=02-4,7072=02 1,1164-02 B,3027-03=4,49,9=03
SPAN 3 CHoph 4 STEANYH -5.7163-01
CHSINEG COFTETICTENTS
5,5642-02 3,4009-01 4,0360-03=3,073%-03~7,3704~02 2,9052=02 3,9419=02-2,0415-02
=7.4937=03 9,842Ux03-1,7218403~3,4740=00% 4,9164-03=4,1153-03=7,7982=04 1,6645~03
“2,1633=03=1,2001-03 1,4020-03 $,1527=0/=1,0016=03"2,172%04=6,0401=05~1,3335~03
1.5200=04~8,9753=04 %,3880.04 1,1859-04 5,5289-04=7,1255=05
SIMNE COFEFICIENTS
=3.5234=01 1,8736-02 L,1472~01-2,2027=02=2,7132~04~5,2074~02 2, 18“4-02 2.4717=02
=1,6450%02-3,0566=03 2,3071~03~1,5874=~03 4,3682+03 2,2857-03=3,2485-03 6,0910-04
7. ozea-ou-z.so1a-os-x.Loov-os 1,882%=03-5,4223~ 05-4.&3?2-0% 1,15t4=03=1,4698~03
0,5060N=04 1, 0374=0N=2,3687=04 3,0440~0% 9,2572-00 3,3942=04
SPAN 3 Clloph 5 STEARYH =1,0950-01
CASIHE COEMFICTIENTS
6.6056=0) 7,7608-02 2,3922=02 1,7370~03-1,3234=02 7,0057=03 7,A664~03=9,5143~04
“2.4820-~03 2.7065-03-3.0657~03 3.8332-00 2,0433=03-1,6609-03 1,6934=04 6,6970~04
"1 1377=03=5,6068=01+1,0953=03 2,4207~0%~4,2031-04 1,4273~03 {,8256-03~1,5489-04
0,0107-0%~1,4097=-03 1.8377-03 1.2672=03.7.A430-05=1, 1 2a6=03
SINE COFFFICIENTS
«1,8034=01-1,6027=02 5,3875<03 1,551%=03 £,2611=02=6,6645-03 3,6865~03 O, 76uz-os
3.6086-04 2,2528-04-9,6207-04~2,0166-03 2,3234-03 9,5871-04- 2 0024-03 6,2201-04
#,7360=04=1,1012-~03 2,4081-03 1,2%69=04=1,8319-004=2,5204-04-6,0310-05-9,8307=-04
1.1783-006 1.0303-03-2.%10504 2. 1241~0%=2. 463001 . 3,a6=03
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TAPLE IX -~ Continued

SPAM 4 CHinph 1 STEANYE  4,4997300
CARIMF CAFTPICTIENTS
2,.5692800 2,5770800-8,6R861-02 4,1005=01~1,5493-01 1,5648-01-2,0620-02 1,1915~02
8.0607-02 1.0422-01 3.8312~02 2,2419=02 1,0381-02 1,10n3=-02 1,1115-03-9,4664-03
-1 .8215-02~3,3762=03 1,2935=03 2,6999=04 1,24a7=-02 1,24n6-02 1.ARBB-03 5,4762-03
-4, 937 7=03=7,8480-03~1,AT52=02-9,0277=03=7,4173-03 3,4371=03
SIMFE CAPFFICIENTS
~1.7935300 1,6543-n1 2,9866=01=4,0409-01-2,7766~01 5,2550~02 8,2447=-02 2,3807-02
«7,0703-03=2,3133=02 6,8030-03=2,0807=02~2,(632=02~3,2720-02=1,0053~02-2,5287-02
k. 6197-03=3,0333=08 1,0117=03 1,1917«02 4,4435-03-5,4998-03-1,5068=02=8,3073-03
=1 8106-02=4,2309-08 1,0566=02 1,4275=02 2,56792-02 2.6779=02
SPAM 4 Choph 2 STEADYH 1,6640400
COASIHF CAEFFICTIENTS
1.9250800 1,4196800-84,8500401=2,1387=01~4,6178«01=2,0738~01-5,2214~02=6,2245-02
1.30%5-01 7,1662-02 1,2143=01-2,8076-02 9,3311-02 3,7116-02 3,3236~02-7,9065-02
c2.5640u02=6,4050.02-2,6111=02~5,1895-02-1,8255~02 1,6133=02 3,6026-03 9,6549-03
1.6620-02 4,1044=-02 6,1626=03 8,0025-03-2,356#=02 3,91,7-03
SIMFE COFFETCIENTS )
=7.9952=01 7,1328-01 7,4940=01=1,081%=01-6,0630-02=2,7136=01-7,8233-02-1,6083~01
—4.7123-02~3,7802--02 4,7038-02 1,5504=02-2,5104-02 4,7073-02 6.2923-02 5.2083-02
“1.0213=02 2.6636=02=2,4713~02 1,MW75=02~6,0333-02 1,4833=022,5057-02 1.1061-02
=3,79%6=02 2,2852~02 7,6268-03 3,0766~02=6,7535=03 1,4643-02
SPAM 4 CHOPD 3 STEANYH 1,1109400
CASINE COEFFICIENTS
7.6480-01 6,2903-01=3,5760-01~2,2520=01 1,3009-01 1,3308=01 1,2370-01 1.03k2-02
=1.3110=01-A,0009-02-1,9700~01 2,5613=02 3,4778-02 1,2446-01 6,5851~02=1,0015-01
-1 .9782-03=Q,5107-n2 3,1653=02 3,4087-02 5,0123-02 1,3433-02-1,9190-02-8,3020-03
-%.2123=02 8,9681-02-1,0984=02 3,6314-02 1,5776=02-2,2453-02
SIMF COFFFICIENTS
4 162601 1.0368-01 2,9603=05-4,7852=01-2,9824-01 9,3601=03 1,6665-02 2,1565-01
6.3029-02 6,2728=02-%,7216-02-1,4151-01=2,4167-02-3,4666-02 1.7017-01 3.4619=02
. 5815=02-2.,6608-02-7,9718-02 1,1220-02~7,8825-03 6.8136-02 4,0363-03 4.1701-02
-3,7331-02=2,0558=02 1,3630-02-3,5182-02 4.5702-02-2,5652-02
SOAN 4 ChOpD 4 STEANYH -5,7031-02
CASTHE CAFFrICIENTS
1.0007-01 2,2139-01 1,2210-01 7,5849=02~1,4001=-01=1,0300=02-2,4536~02-7,7384~03
R0 075=02=1,6096-02=4,7516=02 2,6770-02~6,9292-03-7.47a1-03 1,5011~02=1,0305=-02
-1.6120-02 1,0451-02 7,7227-03-1,0708-02-6.0688-03 7,7821-03-8,9027-04 2,5197-03
a4 ,0571=03-0,3268-03 %,2781-03 7,1494=03~1,7505~03=1,06n5=03
SINF COCFFICIENTS
% 4RT8-01~]1,3472=0N1=1,4T46~02 8,426%-02 4,0581=02=2, T462-022%,7068-03-3,6138-02
1.1193-02 8.8583=02-2,3600=02-1,4565=02 2,#995-02=1,2354=02 1,4550~03 2.0561-02
& 5836=03-1,1342-02 1,2721=02 4,9536-03-9,6957-03 1,8458-03 2.10608=03-4,1565~-04
1.2380-03 1,1227-011=7,2288-03 9,8765=04 3,4533-03-8,6452-03
SPAN 4 CHOPD 5 STEANYH ~5,0878-01
CASTHE CNEFF . CIENTS
-N.3080=-02 3,9014-02 4,4R27=02 4,9705-03~2,A020~02 6,5046-03 1.0631-02-5,5015-03
©1.130R=02 5,3233-03 4,4510-03~7,3973=01 1.2494-03 4,0857-03=2,4798~03-1,0872-03
3.7022-03~a.enaa-ns-s.7ssu-on—3.5183-03-3.2536-03-5.u535-03 1,3675~03-6,3272-03
c6.7118=03 2,8503-04=7,8514=03~3,5754=03~3,722%-03 3,3623-03
SINF CNEFFICIENTS
=2,7098-01-4,6386-02=1,4476=02 2,3105=-02 2.0055-03=2,3576-02-2,0902-03 1,0912-02
-%.1237-03-5,3327=03 %,2315-03-1,4173~03 2.3106~03-1,5879~03 4,6409=03 1,1406-03
e>.3584=03 5.1113=0h 1,4798-03 1,6%65-63-1,1989=-03 2,8964=03 1.5285=-04 5,2953~00
1.2698=03-3,8162-14-6,7273=-03 3,A531~0% 2,4502=05-7,390%-03
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TABLE IX - Concluded

SPAN S ClInph ) STEATYH 4 ,5802400

CASINE COEFrICTENTS

2,8633800 2,769840M 9,1614~02 4,4193=01 5,1579=02 1,0216=01=5,7607=02~5,7356~02
N,4660-02 6,9952-02 9,67635-03~4,0066=~02~4,7657=02 2,5327=02=8,5713-03~3,22009=-02
“1,2784-02-2,4354~02=3,1326~02-3,2150-02~3,7541-02~3,.5600=03 1.,5058-02 2,8527-02
1.6343-02 9,2622=-13 4,4607-03 1,4459-02 1,6778-02-9,4610=-03

SIMNE COrEFICIENTS

«1.,3044800 1.,7734-01 §,8163=04~4,4156~01-2,3911~0L 5,8871-02 4,7032~02~5,.2641~02
*N 3331-02-0,8772=02-2,0785-02~1,2429~02=4 ,AL34~03~1,1673~01-2,6348~02-2,5343~02
=3,0600~02 5,3078=03 2,0897=02 4,1260~02 8,5068-03 1,6655-02 1,3342~02 1,3835-02
N,3063-03 8,T411~03=7,0304-03~5,5649~02~8,6941-03 1,974,8-02

SPAM 5 CHinpd 2 STEANY® 3,3087400

CASTME CREFFICTENTS

5.8803-01 7,3414-01+8,3101-02~4,0179-0} 6,6345-03 1,2108=02 %,R080-02 1,1176~01
7:7600=02 1,8018=01 S.1774~02-5,6002~02~1,7865=02=1,4544=01=5,9212-02 4,0102=02
«7.6362~03 5,3603-03 3,2117=-02 3,0673~02 7.8260~02-1,92q95=02~5,8138=02-1,60849-03
-4,0478-02-1,8610-02 1.1218-02-6.8134=03 2,7798~02 2,99p2=02

SIME COCFFICIENTS

=2,4093-01 6,811%-01 5,6526~01~%,6885=01=3,0105~01~7,1629=02~1,3772=01~1,3542~02
~1,9872-02 2,1723=02 1,7664~01 6,2527=02 8,0349-02 5,5729=02-1,0979=01=5, 70002

=3,2182=03=3,7143=02=1,3207~02~2,2000~02 3,6913=02 9,7535~02 1,9502-03 2,1886=03
N,8781~03-3,7690~02=1,%5275-02=1,8044~02~2,6807=02 1,33q1~02

SPAN S CHimpp 3 STEANYH =1 ,2470=03

COSINE COETFICTIENTS

-4 ,2084=01 A,1966-01-2,2005-01~3,2109-01 2,R8609-02 2,6u447-01 2,0720-01=1,5296-0]

=1.1673=01-8.1509=02=8,0813~02 1,4809=01 7,5671-02 2,32,2«02~1,0018-02~6,9505-02

~4,3227-02 9,2045-03 5,092002~5,1389=057,9441~03=1,3238-02~1,7663=02 3,64406~03
2.5621=02 7,2725-(03-1,8693-021,4444=02-3,A7147=03 |, ,4549=02

SIMFE COFFFICIENTS

~1.12%9800-1,6904-01 $,6224~04=2,0326=01=3.0063-N1~4,4096=02 2,2398=01 2,4494=0]

=2,6009-02 1,0834=02~1,8503~04~1,0245~01 6,5102«02 4,2599~02 7,3504~02 1.4972=02

=3,6853=02~5,%5661-02 £,7612~03 3,6214~02 1,1746=02 1,4542~02«1,0538~02~1,7226~-02

~1,4107-03 2,6351-02 1,2800«02~1,6244=03~1,314~02-9,4976~03

SPAN & CHIOPD 4 STEANYH =2,0898~01

CNSINC COFETTICIENTS

=-4,2155-01 1,3699-01 7,9957-02 5,4904=02-9,1804-02=2,1110=03 5,B429=03-5,7488-0)

~1,8761-03~1,5937=02-6,2445-03 2,8853~04-4,9712-03~5,7009=03 2,7911-03 3,6283-03
2,6452-04=1,6967=03=4,3513~036,1058-064+6,8322=03-5,0659~03~5,2010-03~4,8705=03

=8, 1444203=0,7818-03=4,2085-03-3,2433=03~1,3762-03~2,50¢7=0"%

SIME COCFFICIENTS

=3.6452-012,0224=~01 4,1346-03 2,2739-02 2,3865~02-3,9338~05=2,1961~02~8,7742~03
8.,4129~03 85,4569~03~%,8803=03 2,5616~04 6,2542«03+1,6618~03~1,0369~03 1,9410-03
2,2989-04=2,3096=-03-5,8938~03=4,7214=03-1,848T~03-3,1720-03=1,3685~04 2,4%101-04
141800~03 2,58333-03 2,1945~03 3,3253=03 1,4362~03 2,4953=03

SPAN S Ccilopp 8 STEANYYH =5,6370=04

COSTINE COEFFICIEHIS

=1.5708«01=2,3667=03 2,6760-02 3,1444=02-2,8040-02 S5,1158=03 1,1036~02-1,1704~03

=0,354=03~7,4234=03 1,6355-02 1,3580=-02 1,5759-02~4,6509-02~1,5987=03 4,1420-03

~84,65091=03=0,6759-~03 9,5424~04 6,2850~03 2,2362-03=8,4152=00=;,7600-03~6,8967-03

=1.92119-03 6.5765-03 1,2308=02~2,0583=03~6,6752=03=6,0337~03

SIMNE COFFFICIENTS

~3.0373=01=5,6127=02=1,7757=02 1.,2359=02-1,0442-02=3,6979=02=1,4981~02 7,3772-03

=0,9536-05-2,6300-03~6,9568-03 5,8757«03 1,1404~02=8,65204-03-7,6217=03 2,6439=03
4,5117-03-2,02020-03~4,0178=03-9,0200~03~1,7294~03-3,0837~03~7,0056=0/=4 ,6568-03

-4, 3504~03-3,7263-03 3,0826~03 1,1402-02 2.3687~03-1,2653=02
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TABis X. AERODYNAMIC DATA - 170-KNOT, WEST~TO-EAST FLIGHT I

a——

s

auprsT MO, B 19 et RATOL (INISE PULICHED OUTINIT dey
BLADE PITCH (IAPMOMICS .
1.5280801 4,6161800~8,7611800 NCOLLECTIVF, LONGITLHIINAL, LATEPAL ESPECTIVELYR
ROATOR FLAPPIHG AMOLE HARMOMICS
1,7527800 6.8372-01 0,0000 SPOSITIVE TAIL 111GIi == ;ECPEESH
DITFERTHTIAI PRESSIIPE LIARMOMICS FOP « CHINR:Y STATINNS AT EACH OF FHC 5 SPANS
SMEASURTHG IROM THE LEADING EDGE AMD TIE HLADE RONT RESpECTIVELYD,
SPAM 1 CHInpp 3 STEALYH 1,1973400
CASTHE CAFFFICIEIITS
=1.1367200 1.3108800=6,7139=01-2,4904=01~1,8298-0¢ §,1502~01=1,045501~3,6747=02
=1.3179=02+2,2318=02~1,3193-02=2,4750-02~1,3R26-02=2,045~02=1,3912-02 1,4478~03
0.1159=03 3,2395-02 1,7398-02 2,3198~02 2,1488-02 2,1137=02 4,5993-0% 8,9851-03
3.6702-03-2,9763~03-9,0618~03~1 ,2432~02=8, 3881-038,9151~03
SIME COPFFICIENTS
2:5000=01 1,2900-~01 7,6152=04~1,4656~02~1,4885=01 4,124803 8,2221-02-3, 3804=-02
=2.7908-02-2,3118-02=%,0637=02~1,7068=02=3,4766=02=1 , 3435=02~1,9280~02-8,5524~03
~7.5864=03-2,0204-02-2,020302~1,8647=02=7,3041=03~9, 7550=0%=1 ,3644~03 &,8973~03
1,0u87=02 6,8672=03 2,21%2-02 5,5265=03 $,0209-03~1,4249-03
SPAN 1 Cilopp 2 STEANY# 4,0342-01
CASIME COEFFICTENTYS
=3.6947-01 8,8739=01~2,1636=04~9,7127=02-6.2233-02 3,8u0%~02-4,9838-02~-1,0236-02
=3,9475-03~3,1078=03 3,0284~03~1,3065=02 5,A492-04 3,4335=03 5,A378=03 1, 3640=02
2,u871-02 3,8422-02+3,9667=03~9,3101=03=6,70%50=03=7,3627=03 9,1109=03~5, 1450~03
2.0327-03 1,3526=02-1,5329-02~7,1691-03~1,9573~03~1,48,0-02
SIME. COFFFLCIENTS
2,3733-01 2,6322-03 2,9927=01~2,0120=02-5,0622~02 2,22(3-02 2,6359~02-1,2497=02
=1,8908=02=2,5759=02=1,4958202=8,3016~03=1,8700-02=4 ,4546=03=2, 775202 1,5458-03
1.,2279-02-3,0079=-02~3,32%4-02~%,6184~03~8,710L~03~1,5908=03 2,1437~02~1,6904=02
=2,1729~03-3,1581~03 1,4750~03 5,3046~03=8,1535=03 2,1497=-03
SPAM 1 Clinpp 3 STEANYH 2,5332-01
CASTME COTFI*ICTENTS
=2,4255-01 3,2970~01-1,3890=01=7,1937=02=5,2919=02 3,24q7~D2=1,4971=02~2,3581-03
“6,3584=03-3,8566-03=4,4624=03~7,0270-03+1,1920=028, 1572034, 4644~03=1,1015~03
8,1813-03 ¢,3051-03 1,0687~02 7,2686=03 8,1210-03 6,6332=03 2,5336~03 5.9474~03
-, 7865-03"2 045303 .0310‘0“'5 «0108~04~7, 3623'05"‘ . 20?8-03
SINE CNOEFFICIENTS
9,2377=02-3,2180~02 1.58080=01 5,3901=03=3,4096=02=4,850204 {,7769~02-6,2028~03
=143157-02-8,8220-03-1,1508-02~8,8312-03~,,1315~02 6,6177=04=5,B479=03=2,6673~04
1,8176=03~1,5762=03-1,2637=05~8,7870~03=3,0350~03~2,6617=03 1.5921~04=1, 3212303
53.3732~08 7,565%5=0" 1,2317-03~3,8901~95 3,2L16=03=6,499%~04
SPAMN 1 CHOpPD 4 STEANY® 00,0000
CASIME CNETFICTENTS
0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 040000 0,0000
0.0000 0.0000 0,0000 0.0000 0.00p0 0.0000 0.0000 0.0000
0.0000 0,0000 0.0000 0,0000 0.0000 0.,0000 0,0000 0,0000
0.0000 0,0000 0.0000 0.0000 0.0000 0.0009
SIME COFFFICIENTS
6.0000 0.0000 0,0000 0,0000 0.0000 0,0000 0.0000 0,0000
0.0000 6.0000 0,0000 0,0000 0.0000 0.0000 0.0000 0,0000
0.0000 0.0000 0,0000 0,0000 0,0000 0.0000 0,0000 0.0000
0.0000 0.0000 0,0000 40,0000 0,0000 0.,0000
SPAN ) Choph s STEANYH  |,0879a0;
CASIMNE COFTFICTENTS
1.4060~02~6,9589+02=4,8070<04 1,1378-02 7.6102-03<3,85,9~03=2,6610-03-3,9084~03
1,6526-04 2,8093=03~2,7621-04~8,3939.04 5,4645-04 1,0756=03~3,5241=04 1,4721-03
=7.6911=04=2,0853-13~1,5528=03~9,5559-04 2,1007-04~5,3745=04 2,3741-04 5,68692-04
1.8508-03 1,9327=03 2,0337-03 6,2061-04 1,5003=04 2,2547=04
SIME CNFFFICIENTS
J.4337202 6,24A3~03 1,0394~02~6,5110=0%~5,0964=03-2,6736=03~1,0309~03 3,5232-04
3,4044=03~1,0822~03-56,6063~08~9,7629=0% 1,7441~03=2,01649~03=8,3581~04~1,7685-03
=1.32681-03-2,3302-00-2,3168-03 1,0103-03 2,0814=03 1{,3950-03 5,7364=04 1,7987-0%
7. 4460-00 6,4562-D0-2,6219=082,2778=05 9,7369=~05-1,8398-05
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TABLE X - Continued

SPAM 2 ClOpD ) STEADYH  4,6124800
CASTHE COFFTICIENTS
1,9253-01 2,9756400=0,%601=01 2,2912=01~2,5519-01 8,0947=-02=4,0210-02~1,5388~01
1,3710-02 7,%9670=03-6,0277=02 4,43%5%=02~3,0226~02 1,492%«02 1,R955-02~1,5061~02
2.8u32=02=7,2381~03=1,6696~02 2,0084=~02-3,2443-02 3,39¢2~02~3,7309-02 8,8503~03
=7 7774203 3,4515-08-7,4428<03~1,0249=02~6,6665=03 2,19q1=02
SIME COEFFICIENTS
4,094A=01 Q,4962=01 1,4237600-6,7900~01 1.,0139-01-¢,3778=01 2,2708-01~1,0693=01
“7.3604-02=2,2223-02 7,2081-03-7,234302 4,9756=02=1,0292=01 4,8609=02~%,4614~02
2,6820-02=2,6968-02~1,3607=03~1,.5436=02 1,B464=02+2,7702-02 3,6250~02-3,7697-02
3.4232-02-2,6995=02 5,2480~03~1,3081=02-1,1735-)2+5,84(,5=03
SPAN 2 clinpp 2 STEANYH 1,7404800
CASTHE COEFFICYENYS
2.1204=01 1,2904801=3,6280=01-8,2102~02 6.6962-03 7,9629=02~1,8404=03~6,275402
3,22%0-02 ¢,6024=03=3,0100-02 1,1710~02-3,4868-03 4,593T=04 8,5262~03~1,2787-02
1:42169-03~5,9179=03 8,6680~04-3,331%5=03~3,7060=03 8,4279«03~7,9745=03~1,6020~03
2,9807-03-0,96%6=04 4,4142-03~8,5993=03 5,8597-03-1,4130~03
SIMFE COPFFICIENTS
=2,0046=01 3,67780=01 6,8604~01=3,0585=01~9,5156-02 2,5233=02 8,0534=02~1,0981=02
“6,2497-02 3,6430~02=1,2932-02-1,4841-02 1,2763=02=1,6025-02 6,6001=03~2,7361~03
“4,5504=03~5,2038~04 5,1362=03 5,3800~03-1.0986=02 5,2rq3=03 4,9629-03-4,9813~03
=3,3538-03 3,0828-04~6,0092~03-0,8580=04=4,12R%=03 8,4419~03
SPAM 2 CHIOPR 3 STEANYH 1,5237800
CASTNE COFFFICTENTS
N, 1262-02 6,5431-01~1,4249=01-5,2956~02~3,2219-02 5,9177=02 1,5874~02-3,7463~02
=1,5960=03 6,8229~03 1.%A445-03 #,8829-03 1,9804=-03 2,7531-03-4,3078=03~6,3908-03
3.3509-03=4,3153-03+1,4316=03=6,2515=004~1,0554-03 2,1242+03 1,A599«03 5,6400~04
=1,2369=03 8,3028-04 1,9644~03=1,609T7=03~1,0484<03=), 75q0-04
SIMF COFFFICIENTS
1.6708-01 1,3088=01 3,7414=01=1,T119=01"4,7592=02~1,2072~02 ,R265~02 1,0603~02
=3,4307=02-3,4615=05-2,9283-03 1,1166=03-1,8220-03-~5,2{0-0% 2,3412-03-3,2044~03
A.660T=0b=y,8070=03=3,4327=03~1,P446=00 7,2570-04=2,0546-03 3,0642=04~3,2652=03
2,9924=03~2,0127-03~3,4843-03 2,1334=03-48,2069~03 2,33q0=04
SPAM 2 ClInpn 4 STEANYH 2,0323-04 .
CASTMNE COEFTICIENYS
=2.1329=01 5,3829-01<6,3742~03~2,3480~02~2,6951=02 2, 7435-02 2,1619=02~8,0815~03
*1,6264=03 4,7190=03 6,3045-03-8,4076~01 2,06271-04 2,964,6-03 (,0130=03 2,1207-04
«2.5308=03=4,0367=04 2,4199-03-7,5526~04 2,6301=03-3,4510-04 {,5952=03 7,5206=04
=1,1832-04 6,0177-00-1,4184=03 9,0242~06-4,1174=04 8,2347=0%
SINE CAFFFICIENTS
=2,3984=01~2,1221-02 1,4638=01~6,5693-02 6,7783=03=1,7902=02 {.7319~02 1,2424=02
«1,0468=02-3,3727~03 %,9404~00 3,9567=03=3,8721=03~4,79a7=04% 1,2519~03 1,3710=03
1,0141=03-2,3176=03 £,330103~2,1744=03~5,5543~04 1,0258~05-9,0937-04 1,1393-03
2.4669=-04 3,3228-04~1,3727=03~1,1221~00=4,9%98-04=1,09,6=03
SPAM 2 ClLIOPD § STEADNYH =2,5088-01
COSIME COFTFICTIENTS
=2,1289-02 1,1568-01 1,5745-02~2,1128=03-6,3504=03 6.6633-03 7,4014=03 2,6457=03
1,2016-0% 4,4918-0% 2,9935-03~1,5641=03 1,6956=-03 9,3242~004=2,1451=03~2,2294=04
=7.8625=04 3,4630~03 7,1303-04-3,8537=03 2,A193=03 2,0065~04-1,0957-03-6,6331-04
©,992%=04 2,6500~03~1,4297~03=6,1512=04 8,9138-04~1,0273=03
SIMFE COFFFPICIENTS
=2,6855-01-1,0117~02 1,03%52=0u~3,3657~03 9,2875-03-8,3408~03 4,8773-04 3,2431-03
2.5174=03=3,2163=03-6,2892~05=1,0494=03-2,2371-03 1,8348+03 4,3339~05 5,1338-04
»1.53490-03 A,362%~00 2,1490~03-2,1%09~03~2,2254~03 1,5762=-03 8,5232-04 7.6588~05
«1.402%~03 1,5106=03 1,7433-03-1,2354=03~2,5584=-04 3,286"~04
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TABLE X - Continued

SPAM 3 Clinen g STEADTH  ,7470400

CASTHE CAFFFICTENTS
2.05%0800 3,17R980N=4, 6864=01 3,6457-01 1,3011=01 2,25,3=01-6,H195=02 1,0031-01}
6,1499=02~R,64407-03 3,4403-02~3,5102-02~6,9434=02 1,3640-02-1,7265-02~5,819=~02
2,7806-02-3,0208=02-1,76%57=02 A,5854-0% 1,7431=02-2,410,2-02 1,0128=02~7,0481-07

=1.7012=02 1,1265-12=1,4417=02=6,7734=03 8,3555=04=",700o"~03

SIMF CNPPFICTENTS

=%,37770=01 0,2845-01 1,0751800-7,.1621~=01=-2,8421=01 1,88al=01 |,8706~02-2,2060=-02
3.5427=02-2,6523=02 I,7373-03 3,8%547-02 5,382203~2,9572=02 6,1056~02-3,9061~02
A.B035-03 |,7425=02=5,%8315=03=2,0560~02 1.4312-02=9,8748-03 1,1530-03-4,/008+~023
2,5493«03"1,30491-02 1,4197-00=2,7150=-02~7,100%-04 9,9747=0%

SPAN 3 CHOPD 2 STEANYH  2,338A=01

CASIMNE COFFFICTIENITS
1.0160800 1,309580MN=2,4R%83=01=3,4500=-02~3,5876-00=5,2413=02 A4,9556-02=3,4932-02
6.,8495=03-2,9085-12 2,1024~02 2,142%=02-1,3363-02 1,5526=02-2,7824=02 1,2228-02

=1,0606=02 3,8896-02=2,1944=02 3,1979-03=5,1365=03=7,60875-03-8,1258~03 6,8901-03
7.2676-03-5,8507=03 2,8715-03=1,6781-02 2,5084=02=4,1637=0%

SINF CNCFFICIENTS

~1.,4632800 3,05082-01 5,9250-01-3,3543=01 6,1947=03-7,0638=02 2,5137=03 7,5905-02
22.1332-02 1,2726=02=6,0930~02 4,1074=02=1,4007-02 3,0249+02-9,1851~03-1,05642~02
=1 ,336R=02 7,0531-~03 3,3842=02-2,5649=02 1,3526=02-1,5517=02 2,7768=03~1,7941-02
1.7274=02-6,82098=113 1,4752=02~1,3426-02-1,3290-02 5,99;4=03

SPAM 3 e 3 STEANYH =2,2684=-01

CASTME CAFFIICTIFINS
1.9991=01 A,0335-01=1,1334=01~3,036"=01 2,0440-0t 1,Su;8~01=1,R398=01 7,8705~02
“1.1636201 2,5027-02 1.,6171=01=A,9865%=02=1.77A7-02=1,1244~02-5,31239~03 4,7011-02
1.3478=03=2,5107-012-1,6737=02 2,4546~02-2,0875-02 6,54028-03 2,8117~02-3,0209~02
2.637%5=02-7,0146-03-3,1553=02 2,0969=-02 %,1594-03-6,036=~03

SIMNC COrFFICIENTS

«3,9087=01 2,3973=-012 %,9N70-01-3,0650=01-2,A01%0) 2,6346-01 3,9637=03=1,4944~-02
8,2347=02~1,8550~01 8.,%52A7=02 9,4112=02=4,5092-02 1,29030=02~4,7280~02 2,7945-03
3,1735-02 1.5313=02=2,1R04~02=2,7901=03 1,4248-02-3,4706-02 2,7301-02~1,0044~0¢

«1,5110-02 3,%5329-n2=2,4101-02~1,8840=02 2,5236=002-7,72n6-03

SPANM 3 CHNPR & STEADYH ~3,530%<01

CASTHE COFFICTEINS
2.,5704=-02 3,4358=n1 7,6317=03 6,6699-0%3-6,5812=02 2,3826-02 4,5981~02-1,5572~02

=1,26%5=02 A.T199-03 2,0140=03-2,7622-04 4,4953=03~1,6905~03-4,A138~-04 2,2159«03
2.0056=04 3,31202=08 2,2135=03=3,5002=01=3,2441-05~5,2533=04-2,50088~04-2,0002~03
A.53BT-04=4,2BR6=01-2,16642=04-~2,1970-01~1,9990=04-2,1016~03

SIMF COAPTFICIENTS

=3,3000-01-1,0778=-02 1,0081~04-3,3158=02 8,2482-03~5,660%=02 1,6413~02 2,9264-02
=1.,6084=02~0,0537-03-3,0585-04-2,037"=0% 1,1302~03 2,2047~03~3,4695~03 1,5525-04
-7.5805=0%1,1327-03 3.A0%0=05-2,5040-01 3.4605=0n~2,4379=01 2,20L0~0%~1,0497-04
-6,5412-04-58,7713=06 2,9n73=04 3,1834=04 9,4174-04 6,3335-05

SPAN 3 CIINPDh S STEANYHS ~1,6344a01

COASINE COFTTICTEING
1,0314=03 7.7055=02 2,3831-02 2,366%=0%=8,0631-03 6,5765~03 1,0A42~02 2,2689-03
=2,7372<03 3,3010-03=2,1977=03 6,0453=0% 3,9277~03=4,2113-04-8,1939=04 8,6537-04
2,2370-04 3,6070-n0 2,8400=05-1,609=0%=4,08156-04 2,106~03=3,5106~04 2,5026~04
7, 3403-04~3,690 =00 7,T7213=04~R,9325-05 A,1435-05-7,1852~04

SIMF COCFFICIENTS

-l AUBA=01-2,1138=n2 1,8617=03~1,16456=0% 1,3157=02-8,3504-03 8,0022-0% 7,1226-03
6.5573=-06=2,15/85-13=9,1394-04~3,3692=0%-1,A856~0n 1,3471-03-2,2113-03-3.0741-04
6.5900=04=5,1014-101=1,2270=03 2,0260~03~1,96A5=04~2,3670«0" 8,0736-04-2,6337-04

=3,9671=04~1,7602=N0u6,5887=04 9,5051~04~1,7276-04=3,53,3=-0%
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TABLE X -~ Continucd

SPAM & Chneh STEATYH 4 4276800
CASTHF CAFTrICTIFING
2.5307800 2,5081800=%, 4802602 3,6817=01~2, 478701 1,13,3=01-A,6795%02-8 141 2=)2
2.2382=02 R,B171=02 6,6%95-02 3,72%50=02 2,8717-02 2,.76a2+02 1.522902~1,3030-02
=2.66%2~02=2 ,M4B~)2=%,2170~02~7,3107=-03 2,2769=03 5,7450-0% 1,010802 1,0375-02
3.7224=03~4 , 8346 -~03+2,0211%02~1,7170202=] ,0460=02~7,0136-03
SINF COFPFTICIENTS
=1,R173800-1,0883=01 1,9108=01~4,R571=01~3,4300=01-2,8008~02 A,9185~02 2,5308-02
«6,4777=03 7,07592~04 3,8M32-02~%,6360=03=3,0979~00=1,5333~02-4,2088-02=4,9151-02
~3,2080~02-1,0615-n2 &,0514=03 9, 0479=03 1,1075~02 §,35(9=03-2,9073=03~2,29)0-02
0, 0f4R=03~1.5219=02=2,1713=03 2,8677=03 1,7A065=02 1,3q15=02
SPAM 4 Chtopp 2 STEATYH 1,7 744800
COSTNE CARTrICTIENTS
1.7464800 1,3667800N=4,0600=01~1,3896~01-4,209%01=1,3A22~01~3,4129=03=4,6460-02
1.637R-01 5,1981-02 1,%326~01-5,7552-02 1.2327-02 1,4apB-02 1,0044=02-6,0220~02
~6 UHDI~0222,6668-02=2,169302 L,1629-03~5,1074=03 1 ,47(%~02 2,5472~02 2,0723~02
*1,H016-02 2,7M12-02~2,3991-02 2,1815~03-5,0083~02-6,9310~04
SIME CPACFFIAIENTS

=-0,166%-01 5,0062=N1 6,241A~01-2,2700=01-7,9002-02~3,0223=01-%,035%9-02-1,5375-01
=2, 0480=-02"-7,6149-03 6,7846-02 1,1813=01~2,4477=02 6.00,7-02 2,6R74=02 6,4517-02
-4, 6500=02-1 B264~02=8,6330402~5,0702-03-06,7291+02-1,00"2=024,4438-03 4,5624=-02
=3,6206=03 3,0362-02 1,9253=02 2,065%«02 4,5544~03-1,0030«02

SPAM & CIIpD 3 STEANYH  1,0017400

CASTHE COPTICTEINTS

6,707R=01 6,4152-01~2,6580=01-1,1530=~01 1,0462=01 1,3d({7=01 7.2024~02 9,5129-03
=1.285%-01-4,3958-n2+1 ,6261-01 6,7559~03 5,1538-02 §,8334-02 1,0579~01~3,8525-02
=2.3131-02~R,2674-n2 1,0649~02 5,3016~02 4,0482~-02 ,53n8-02~3,111%-02 2,9081~03

~6,1539-02 2,0800-02 9,4408=03 6,7153~03 ,7034-02=3,6G15-02
SINE COPFFICTENTS

-4 ,7603-01 7,0381-02 2,08645~01-3,8959~01-2,4339-04 4,08q8~02 3,2400~02 1,7224~01
4, 134502 2,2726-12=2,1205=02=1,4832-01~1,1U77~02~3,08210=02 1,9228=-01 8,1056~02
4,0476-03 3.1050=-03-1,0048~01~8,6930=04~1,20Q9%9«02 5,0809~02 2,1546~02 1,%350~02

-%,5850~03-5,2988~02 1,3106-02~3,6306-02 3,0%66-02 2,4272~02

SPAN & ClInpD 4 STEANYH =4,3401-02

CASTNE CAFTIICIENTS -

A O6BU-02 2,2452-01 1, 1446~01 B,1247-02=1,5921«01~6,3%18=03 7,6727-03~1,6704~02
4,2106=02 1,4504~03=%,4130~02 5,08400=0% 1, 4019~02~3,8460=03 7,0687=03=8,8070~03
=2.2074~=02 5,5113=~03 1,7225-00~4,589=0%=4 ,5467-03 3,80¢7~03 1.,0491~03-3,1797=0%
1,1203-02 6.2096-03 2,7036%03-8,0688~03 5,56%1-05 6,.8743~03
SINE CAPFFICTENTS
SR U2BN=0 -1 U041~01-1,5L78-02 8,84167-02 5,2929-02~6,01720-02 1,5500~04-1,5680~02
=4 ,0083~03 5,8520~02-%5,1790=04~3,4507=02 7,0665=-03 2,6188~03 7,1836~03 1,8792-02
=2.9156203=1,8074=02 1,1480-02 1,0929=02 #,09%4<03 1,8043~03 4,1982=03~7,1690=n3
=1.3746-03 1,1%40-03 7,8258~03 3,3101-0%~6,3593-03~1.00,3~0%
SPAM & CumpD 8 STEADTH -5,6057-01
CASIMNE CAFTTICTIFNNS

=0,0072-02 3,2706-02 3,9979-02 6,7683«03-2,A208~02-2,1835=0% [,00840-02~1,5438~03
=1,0609=02 1,2660-113-4,3263~04~09,4201=01=2,,302=03~1,9951=03~1,0262-03~5,1682~0Y
1,6857=03-1,7143~03 1,05308~03-1,2%67-03 4,0846-04 08,0337-0%4~2,2056~03-3,53855~03

4,9678-04 4,6480-013 3,0634~03 6,1349=-01 1,3938-03 &, tunt-03
SINE COMPPICTENTS

~2.6124~01~6,0774=02~1,4956~02 1,7319~02 7,1580-03-2,1317~02+7,%041-03 9,2636-03
=1.,34%0%03~6, 03260134 AFUU~QU=3,6688~03-2,4867~03-5,8377=03 2,7827-03 2,0457~03
K, 1650=03~7,0302~0l 2,0434=03-2,0700~03~4,8223=03 7,9175-0% 1,7573~03 7.306%5~0n
~4,0074~03 2,1691=03 3,2185-03 2,5508=03 4,7534-03~2,0140-0%
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SPAM 9 CHnpD STEAPYH  6,3714400

CASTHE CAFFrICTIEHITS

2.7370800 2,75%3800 2,0321-01 1,5946=01 6.AB29-02 {,6418=01=3,40A4~02-1,1315-01
1.3476-02 5,8009.02 4,9943-02=1,4363=02 2,9845-03-8,04.8-02-3,0797~02-3,6555-02

~8,1096-02~5,2007-02-3,0971~02-3,3311=02 8,3219=03 1,013%-02 O8,A701~03 1.2552~02
2.,9235-03 2,0192402 1,2513-02-1,5632-03 1,12086-02 1,10795=02

SIMF COFFFICIENTS

~1,3257400-0,8339-12 3,0603=0i~6,.7290=~01~2,76T4=01 2,3609=02 9,0831-02~3,3156~02

“1,0072201=7,4225-02=3,0855~02~2,0079=02-7,7535-03~1,0203=01-3,4406~02-1,5188-02

-1 5526=02=3,8571=02 5,6404=03 8,1011~03 4,1529-02 3,864T=02 2,3119=02 1,6471-02
1.8252202-1,4357-02-2,9100-02-1,716%=02~1,176%5=02 5,3237«03

SPAN S CHOPP 2 STEALYH  1,2520800

COSTHE CAFCTICTENTS

%,0493=01 7,4529-01~7,%595-01-3,08287-01 4,3558~02 7,3003-02 7,1778+02 1,0476~01
4,0226=02 1,410b8=01 6,3716=02=8,0587=02~1,A287=02=1 ,1443-01-1,0450-01 3,3472-02
2,8826=02 3,5992-02 4,0730~02 $5,5714~03 7,03608=02 2,1271-02-7,7009-02-~3,2011~02

~2.A00N=02~1.6162~12 1,4016~02-2,6342=03 2,7750-02 4,2720=~02

SIME CAFFrICIENTS

=3,0512~01 S,1823-01 %,2869=01-5,7726~01=3,24R88=-01-5,5625~02~-8,5631~02 3,3984-02
2.1239=02 1.%708=n2 1,7326=0%1 7,7830=02 4,9492-02 (,253%~02-1,0143=01-9,3661~-02

=2,0990-02-5,0855-02 3,2603~03-6,1854=03 1.2767-03 1,024,6-01 3,7977-02~1,6049~02

-4 ,7320-03-3,2325-02~1,92%7~08~1,0069=02-3,0750=02 1,9332~02

SPAN 5 Clinpn 3 STEALYE =8,7774-0%

CASINE CAFFrICTRIIVS

~4,5260-01 0,3064~01=1,5175=01~3,2281-04~1,3205=02 2,43r8~01 2,1067-01~1,3908~01

~1.56%9=01-3,7462-02=-8,0176~02 1,3623=01 1,1644~01 1,615,5~02=9,1477=03-7,8773~02

«% 1061-02 4,30808=03 7,2125+02 3,1227~02-9,5547-03=1,6055-02~3,1352~02-1,9801~03
2.39%2-02 2,7768~02-6,%692-03-1,3963-02~1,5325-02 2,27(3-0%

SIME COFFFTCIENTS

1. 1174800=2,53%1=01 5,6996=01=2,2840~01-2,9273~01-6,3932=02 1,9858=-01 2,6651~01

23, 0067-02=7,3605-03=1,2334=01=1,33%5%=01 7,3285~02 7,2002-02 7,4047=02 2,1442~02

=5,0500=02=7,5035=12=2,2296=02 4,6958=02 2,617%5=02 1,8517~02~7,0507=03-3,2155~02
=2,00829=02 1,4263-02 2,2565=02=6,0743~05~1,0754~02=2,5021-02

SPAM S CIINPD N4 STEANYH =~2,28091~01

COSIME CNFFrICTENTS

-4 ,0663-01 1,2575-01 6,4962=02 5,363%-02=9,1684-02=4,80957~03 1,3559-02 1,4914=03
1.1967=03=1,4913~02=9,6172=03~R,1797=03=8,5882-03=1,2209=02=7,0609-03-6,4245~03
=0,0032003=R,5356~0328,1948~03~2,1801=03-2,9901=03=2, 80,0=03=1,8497=03=1,2524~03
3.6228=03 5,1070-03 3,3520-03 7,0846~03 7,0674-03 8,86a5-03

SINFE COFFFICIENTS

~3,2074=01-1,9110-01 7,9528-03 1,9%13=02 2,98G90-02-4,5922~02-2,6775~02-8,1156~03
%,3649=-03 3,3014<03=1,0321=02=7,011%=03-6,2963-04 4,9735-04 5,1116~04 5,1458-03
$,1090-03 (,8762-03 S, TAL4=03 5,4434~03 9,7513~03 8,6038=03 9,6596~03 B,6771-03
6.7609403 7,4923-03 5,4650~03 3,811%=03 2,8083-03 2,2457=03

SPAN % CHIOpD § SYEANYH =5,010%~01

COSTINE CAFTrICTIFENTS

“1,7749-01-6,0L44=03 1,3876~02 3,0909~02-2.0989-02 1,9749-03 1,0931-02 6,7939~-03
=2.5u39=03=1,1020-02 9,6259=03 5,3299-03 1,0945-02=3,2643-02=%,1064~04-2,3541~03
=3.7777=03-6,02B82-03 2,9022~03~1,7787=03~4,6323-03-6,8709=0/-3,.3911=03 5,0265~-03
“h,3233-03 2,00855-03=4,2973~03 3,6942-0% 3,2782-0% 1,7731-03

SIMF COFFFICTENTS

=2.7422=01-5,4820-02=4,6145-02 1,1136=02 6,2709-03=-4,1626-02-1,8555=02 1,8362-03
1,3022~03-1,0041-02~1,0302-02=9,0268=03-1,1211~02 3,9815-02-5,3402=-04 7.1120-03
3,3042~03 7,6460-0N34,9142=03 8,5319-03~1,000%-03 35,1837-03 A,5765=04 2,0242-04
7.6902-03-6.9246-n0 4, 4177-03 4,2896-03 5,2101-03-6,3603=03
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''ABLE XI.

AIRCRAFT TRIM CONDITIONS

Nominal valibrated

Alrcraft Rotor Shaft

Airspeed Alirspeed Heading Speed Angle

(kt) (kt) (deg) (rpm) (deg)
0 0 030 188 =1.7
0 0 210 188 - .7
120 115 290 188 3.7
120 116 110 188 ~4.9
1ko - 139 290 180 -4.8
140 139 110 189 ~4.8
170 163 290 189 ~5.7
170 164 110 188 -6.3
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APPENDIX III
PREDICTED AERODYNAMIC LOADING

Tables XIT through XV contain 10 predicted harmonics of aerodynamic section
loading (pounds per inch of span) for forward flight and for hover. These
section loading data include the effects of variable inflow from & pre=-
scribed helicoidal wake analysis and the effects of blade motions from a
normal modes blade dynamics analysis. Ten harmonics of loading are con-

sidered to be the practical limit of the section loading predicticn method
in its present form.
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APPENDIX IV
MEASURED ACOUSTIC QOCTAVE DATA

vctave band noise data for the forward flight cases is presented in

Figures 53 through 55 as plcts or SPL vs time. These data are for flyovers
at an altitude nf 1000 feet for the nominzal airspeeds given in the figure
titles. Figure 56 presents azimuthal plots of the noise level in each
octave. Levels tend to be highest in the vicinity of 330 degrees of
azimuth, corresponding to the occurrence of RIN as explalned in Section
4,2.1. Figures 57 and 58 are included to show the difference between
typical RIN and no-RIN hover noise observed during this program. Each
spectrum is an average of 16 spectra. Averaging tends toc broaden the

i peaks of the discrete frequency components because of slight variations in

- SWyrotor rotational speed and small deviations due to lead-lag motion of the

“rotor blades.
]
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APPENDIX V

COMPUTER PROGRAM DESCRIPTION

The mechanics of a rotational noise orediction comniter nragram are de-
scribed in this appendix. Basic equations are presented in terms of
engineering symools, and names of variables used in the program ure defined,
User instructions, and hardwere and sollware requiremenis are nol repeated
here since Appendix I contains this information.

V.1l rundamental Equations

The notation of Bectlons I.2 through I.4 is used in the following equations.
The acoustilc pressure of harmonic m as a function of time is

Polt] = Um cOsmwt + v sinmat

where w is the blade passage frequency. Since acoustic data normally are

root-mean-square quantities, the preceding equation is more remdily used
in the form

n 2 2
Py g = 4.1; \fu.m+ v

which 1s the basis of sound pressure level of the mth harmonic in decibels
given by

Bn
SPLy = 20 10910[2,gx 1058]

The constant (2.9x10—9) is the acoustic reference pressure converted from
microbar units to pound per square inch units.

The following equations trace the progression from um and v values back to
the starting point of differential pressure ¢ the rotor blades.

X LR
Um = i‘Fo ba,q, r dr dv

X

()

2

TR
qu1q3rdrd¢'
0

m

_!_f
AT
0

The factors ql, Ups and q3 are given by
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a, = [x- rcos\&]{cose[sinﬁ sin¥~ cosfsindcosy + sin0cosﬂcos¢]}

—[v-rsinv {cosB sind sind sin_Bccs\l’}

+ 2 {cosv cosf casé + sinB(cosBsing cos¥ - sing sinﬂ} . 1

G = Upf-CO8N_mwsin®) 4 hyf 0N _ mg cosn 4
3l a,s? Y ag8? :
9 = op(.3i07, mw cosN) o hm(_c08N _ muw sin® : :
e ags? s3 P i 1

where

e {4 2) |

and s, the distance from a point in the rotor disk to an observer, is i

s = V(x-rcos¥)2 4 (y-rsin¥)? 4 o

The finel link in the progression connects the gﬁ and h_ terms with the
differential pressure L(r, ¢) acting across the blade cﬁord at radial
station r and azimuthal blade location .

V2 (
Im = -2 f Lry)cosmnddy¥ :
Tb .
_VZI !
Y2
hm = ...'L[ L(r,¥) sin mn dv
7o

/2r

Here, n is the number of rotor blades, b is the maximum thickness of the
blade, and ¢ is the length of the blade chord.

The present analysis assumes that b is not a function of radius and, there-
fore, may he treated as a constent term in all integrations.

Important correspondences between enginesring symbols and the symbols used
in the progrsmmed equations are

gm = GMAR, GMARI |
hm = HMAR, IMARI
s = S :
rq, = Q

= i
9,01 Q@ _.
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V.2 Program Symbols

TR

SPLM

The following symbols are generated within the program and are used for
the CARD or DRUM input modes (input modes are explained in Section I.S5.h4).
Symbols used during the processing of raw date from analog tapes (TAPE in-
put mode) are not included because the tape notation and format is unique
to Sikorsky Aircraft, and inclusion of these particular symbols would not
meke the computer program any easier to review. Symbols for input data are
described in Section I.5.k4.

AZMTH(I)

AZMTH2(I)

AZMTH3(T)

AZRAD

AZL41(I)

B

BEE

BLADES

CHORD(I)

CHORD2(I)

COSINE(I)

Azimuth array O to 360 deg in 2.5-deg
increments (I = 1 to 1hL)

Azimuth array O to 2n rad in (2,5%/180)
rad increments (I = 1 to 1hk)

Azimuth array every DPRAD radians from
0 to 27, maximum I of 288

2.50 expressed in radians

Azimuth points I along the chord for a
glven nominal azimuth

Blade pitch angle

Equals "B" in Hollerith used to designate
bottom of blade

Number of blades
Chord station array used in the average
quadratics integration to get airloads

(I = chord)

Interpolated chord station array used in
integration of g {y , R) and b (y,R)

Cosine array defined every DPSI degrees
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N T

COSRN(I)

DATAL{I, J,K)

DEE

DPRAD

DPSIL1(I)

FI(I,J)

FN(I)

GMAR(I,K)

GMARI(I,K)

GPSI(I)

0PSIA(I)

GPSI2(T)

HARMS

HMAR(I,K)

HMARI(I,K)

Cosine array whose clements are calculated

et ecah inctrumonted ohord stetion snd need

in calculating Fourier coefficient~ of acoustic
airloads

Scaled and corrected average pressure cycles
vhere: I = data point, J = chord, K = radial
station

Equals "D" in Hollerith used to designate
differential pressure

Ay expressed in radians

Differential pressure array along chard, used in
averaged quadratics integration

Geussian integration factors for radiael station
I and chord station J

Temporary array used to store airlcads Just
before harmonic analysis

mth cosine coefficient of scoustic pressure
pulse where K = radial station, I = azimuthal
station

th . . ;
m cosine coefficient of acoustic pressure
pulse after interpolation. I = up to 288,

K =10 or 20

Differential pressure array along a chord,
used in average quadratics integration

Array used in integration of g (¥,R) and
m
by (¥,R)

Differential pressure array along a chord,
used in average quadratics integration

Array neme for pitch and flapping angle
harmonics used for DRUM input mode
mth sine coefficient of acoustic pressure
pulse where K = radial station, I = azimuthal
station

th s
m s.ne coefficient of acoustic pressure
pulse after interpolation. I = up to 288,

K = 10 or 20
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IY

LAZI

LIRS
NBLANK

NCH(I)

NCHAN(I,J)

NO

NOPTS1

NXY

Instrumented radial station counter,
counting from blade root. If ztation bad,
then IRS(I) = 0

151 = (DPsI/2.5) 2 1; if 7 0 then IST =1

The number of radial intervals tc ke uced
in the double integration

The number of azimuthal intervals to be used
in the double integration

The number of aximuth stations as a result of
interpolation. This is calculated knowing DPSI

Number of good radial stations
Word with all blanks in it

Total number of chord stations for radial
position I

Blade instrumented station designation for
radial station I, chord station J. If = 0,
then that station is not useable

Control word used to check whether or not
to execute an option

Number of radial stations before interpolation
(including end points .194% and 1.0) {up to T)

Number of Gauss pointe and weights to be used
PI = 3.14159

PI2 = 6,28318

Sound pressure of hermonic I at field point J
Gauss integration points (normalized)
Functions used in a double integration,

I = azimuth and J = span

Distance from element of rotor disk to

field point

Sine array defined every DPSI degrees
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SINRN(I) Sine array calculated for each instrumented
chord station and used in Fourier anelysis of
aCousLic il loads

SPAN(T.) Radial stations used in a double integration,
L=1+t 20

SPIM(I,J) Sound pressure level of harmonic I at field point J

TEE Equals "T" in Hollerith used to designate
top of blade

TEM1(I) Temporary arrays used in Fourier analysis

TEM2(I) subroutine arguments

TEMP1(I) Temporary work arrays used in the

TEMP2(I) interpolation of GMAR and HMAR

TEMP3(I)

UMF(I,J) Components of sound pressure, I = harmonic

WF(I,J) order, J = field point number

wW(I) Temporary work array, I = 1,14

WPOINT(I) Gauss integration weights, I = 1,15

XLM(I,Jd) Cosine component of section loading harmonic J
at radial station I

MM(I,Jd) Sine component of section loading hermonic J at
radial station I

XLo(I) Steady component of section loading at radial
station I

x0(1) Array used in interpolation routine

YES Control word used to check whether or not

to execute an option
YO(I1) Array used in interpolation routine

V.3 Program Logic and Subroutine Names

The general flow of operations in the program is as follows for the CARD
input mode.

1. Accept harmonics of differential pressure from cards. Sum these

harmonics to produce the differential pressure at each span and
chord station every DPSI degrees of azimuth.
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9.

10.

11.

12.

If output from E386 is desired, calculate the blade section load-
ing (airload, pounds per inch of span) by integrating the differ-
ential pressures across the chord at each span station. A trape-

zoidel integration routine is used. 1f E386 is not desired, skip
to Step 4.

Proceed through E386.

If noise levels based on the actual chordwise pressure distribu-
tion are required, interpolate to provide Ul points along the
blade chord. These points are required to define the Fourier
coefficients of the pulse shape (chordwise pressure distribution).
If noise based on the actual chordwise distribution is not de-
sired, skip to Step 12.

Calculate GMAR and HMAR for a particular noise harmonic and store
them on magnetic tape via I/0 unit 1k.

Interpolate GMAR and HMAR if 288 azimuthal and/or 20 radial points
are desired. This interpolation produces GMARI and HMARI.

Calculete Q arrays for the first field point.

Calculate UMF and VMF components of acoustic pressure for the
first fleld point.

Calculate SPLM for the first field point.

Repeat steps T, B, and 9 for the rest of the field points (field
point loop).

Repeat steps 5 through 10 for the rest of the noise harmonics
(harmonic loop).

Repeat steps 1 through 11 for the remaining flight conditions or
"data bursts" (burst loop).

Steps 1 through 5 are omitted when the DRUM input mode is used. The GMAR

and HMAR ¢
computer,
and HMARI.

oefficients stored on tape are read into the memory of the
and calculations begin with the interpolation to produce GMARI

Subroutines called by the main program, E676, are listed below. System mub=-

routines,
Sequence ¢

such as £0S, SIN, ALOG1l0, NTRAN, etc., are not mentioned.
odes are explained in Section V.k.

AVQUAD Performs integration by averaged quadratics based on

Lagrange interpolation; sequence code is LT6A.

BLODAT BLOCK DATA subroutine; sequence code is LT6B.

Cus1C

Subroutine used by CURVIT; sequence code is LTéF.

195




WWWW

T - e

CUE

CURVIT

DFSRIE

E386RN

INPUTA

INTERP

OUTSPL

PARAM

SIMCOR

TRIDAG

Calculates an array (Ql, Q2,Q3) which is a function
of azlmuth, radius and observer location. A double
integration of this variable yields the sound
pressure components W, &nd vp; sequenve o3& is LTEC.

mbie interpolation subroutine; sequence code is
L70V.

Computes Lhe coefficlents of a Fourier serles;
sequence code is LT6D,

Calculetes SPL based on a rectangular chordwise
distribution of pressure; sequence code is LT6E.

Reads and prints cut card input; sequence code
is LT6I.

Linearly interpolates pressure pulse harmonics up to
20 blade span stations and 288 azimuths; sequence
code is LT6P.

Output subroutine; sequence code is LT60.

Subroutine used by CURVIT: sequence code is L76X.

Simpson's integration boutine; sequence code
is L76S.

Subroutine 2d by CURVIT; sequence code is LT6T.

The next three subroutines are used to process aerodynamic data contained

on digital tape.

MERGES

RDKU

UNPACK

V.4 Program Listing

Combines the absolute pressure of the instrumented
top and bottom blade stations, to produce only
differentiael pressures for all blade statlons;
sequence code is LT6G.

Reads in one record from the proper input tape,
vhere two records make up one azimuthal pressure
cycle; sequence code is LT6R.

Unpacks an array containing tape informaticn (two
records) into separate arrays representing azimuthal
pressure cycles for each pressure transducer channel;
sequence code is LT6U.

Figures 59 and 60 contain a listing of the source deck of the computer
program. The last 8 columns of the 80-column cards have been used to se~
quence the deck. The first 4 characters of a sequence number identify a
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statement with a specific subroutine or with the main program, and the
last 4 characters locate the statement serielly within the appropriate
ares, of the program. Symbols are defined in Sections I.5.4 and V.2.




81 FOR E676
¢ ROTOR NORSC PROGRAM FOR ¢ BAUSCH (Y Ge CAMPE.

199

-

COMMON /DBK1/ lﬁG-BBtAAf!!‘Sv!l0DP$loRRl5)oOMEOvCCoNQLADEoNL!MRN:
MLtNDPoXFPiao)aYFPizo)vZFP(20)uGAMAtRO:BLAQ LrBOBICBLSs PUNCH
LSPAN:FROC(30) » TCOP,SLOPE(10¢5) o OFFSET(1005) s KUNIT(S) o IBURST»

IRS{S) r YTRACKIS) 1FI(505) sNCHAN(Ss5) vESBOOP s NFT» ANGrKEYL e KEY20
KEY3*NMHs CAPRF (20)  THETAF (20) ¢ ALFAF €2C) » OPRONG s HCH (S } ¢ INTZRMe
JREEL»MCoNTEBOX(5¢10) 1 NSTATCCS» 10) ¢+ NSTATR(S0 100 ¢ ISET(S) ¢ IREELS?

NOCHIS) LAZL
COMMOM sBK.2/7 NCYCLE,CYCLES KUy NOIV(4) yBMASK (6] o Hit(435) »LIRS,

* KTRACK /RBURSTOHRECHNDL(144r10eS) oND214Ur 1003 o XLACT o XLMETe40)
® XMMUT040) e TEMPLIT) FTEMP2LT) o TEMPIUT) 1 PTAAZMYH2 LANG)  AZMT1HTLUNY,
& OPRAD, AgRADINO, YESoNBLANK  TEE ,BEE»DEE,GHART (2880200

4 HMARI(288420)1X0(20)

COMMON /BK3/ SPLMI10¢20) rATZMTHII288)
= spAnt2q)y PMRMS (100200
» JCHANL{10»5) »COSINE$288) »SINE(288) rBLADES» CARD » TAPE

INTEGER TCOP,CARD, TAPE )£ 3860P, OPRONO, YES

DIMENSION 1D010)

DATA D/ M3 e SR o HA e VU S e THO o T o THB e 'HG Yy LD/
COMMON /TEMPUS/ TIME.COUNT

DIMENSION DATAL(TW401005) rOATA2(144¢30¢5) s FN(1464) s CHORD(T)

e srsean

L76M0010
L76M0020
L76M0030
L78Mpoug
LTI6M00L0
LT6M0060
L76M0070

L76M0080
L16N0890
L76M0100
L76M0LL0
L76MGa120
LT6M0130
LI6MOL40
L76M0OL50
L76M0160
L76M0170
LT6M0180
LT76MO190
L76M0200
LI6M0210

. GPSI(TIoGPslk(7)aTng(SO)vTEM2(30)ocHORDZ(Htl06?5!2(“1!lGPS!!(hL)LTbnozzo

SyCOSRN(4 1T rSINANCYT)

EQUIVALEHCE (NOL»DATAL) ¢+ (NDZ2eDATAZ) ¢ (NN¢FiN) 4 {TEMP19CHORDY
* (TEMP2,GP51) ¢ {TEMPIIGPSTL)

OINENSION CNI32e5e5) rSNI3005¢5) rANEIL210¢B)eBNI30210¢5)0
* GMARCLILY5) P HMART LUL#S)
s 1011288020)202128820)

EuuvaLENcE sND2|b161).HMAR).

(GMART 1 AND ¢

t (GMARL (1552 ) +BNY s CHMART#CND ¢ (HMARI(TT61 2 SN » (ND2¢Q2)
EQUIVALEHCE (NMD1(S761) 2 GHAR) » (NDL QL)
DIMENSION AZUY1t41)

OINENSION 0BI(289)

EQUIVALENCE (OBIeSINE?

COMMON /NEW/ FOLFL1CoFLS)TOTINE, THETA
QIMENSIOH XU(10020)7XV(10020)cP(41)1COSARG(42220) ¢ SINARGINA20}
DIMENSION HARMS (6) 7 BHARMIZ) rFHARM( )
EGQUIVALEHCE 1B0,BHARM) ¢ {(FOvFHARM)
NTIHE=Y)

MSTART=1

CALL INPUTA

IF(TCOP,HE-TAPE} GO TO 199

REWIND 8

REWIND 9

REWIND 10

REWIND 11

REWIND 12

REWIND 13

LIRS = 0

PY = 3.1415926%

0o 1 121+5

Fl!RS(I!.NE.cl LIRS = LIRSy
CONTIMUE

DPRAD = DPSI%6+28318531/360,

AZRAD = (2.5#P1}/180,

AZMTHEL) = O,

AZNTH2¢4) = O,

DO 2 122s10b

AZNTH2(Y) = AZMTH2(I~1)9A2RAD
AZNTHLT) 2 AZMTH(T=)142,5%

PI2 = 6,283165

AZMTH3(1920,

COSINE(1)2.

Figure 59. Main Program E676.
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LT6M0230
L76Mo240
L76M0250
L76M0260
L76M0270
L76Mp280
L76M0290
L76M0300
L76M0310
L76M0329
L76M0330
L76M0340
L76M0350
Lr6Mo360
L76M0370
L76M0380
L76M0390
L76Mo4 00
L76M0410
L76MDL20
L76M0430
LTEMO4D
L76MO450
L76M0460
L76MOLT0
L76MO480
L76M0490
L76M0500
L76M0510
LT6M0S20
L76Mes30
L 7610540
L76M0850
L76M0560
L76M0570
L76M0580
LI6M0590
L76M0600
LT76M0610
L76M0620
LT6M0630
L76M0640

nfiant
00002
00003
00004
00005
00006
00007
00008
00009
00010
00013
00012
00013
00014
00015
00016
00017

- 00018

00019
00020
poo2}
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
80038
00039
00040
00041
000u2
00043
00044
00048
00046
00047
00048
20049
00050
00051
00052
00653
00054
0005%
00056
00057
00058
00059
Vo060
00061
00062
00063
00064
¢0065
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Figure 59. Continued,

SINE(1)=0, L76M0650

Tiz (FIZ/DPRAD)O:OOI L76M0O660

J=T1 L76M0670

IF‘J-LE-@&C) €0 10 211 L76M0680

WRITE(6,212) L76M0690

212 FORMAT(IHID 63HTHE DIMENSION OF AZMTHI HAS BEEH EXCEEDED AT STATEML76HO700

o SENT NO, 211 ) L7aMO710

WRITEIC.O0) (ARiTHItLI sbai 608 L76M0720
WRITE(6,35)P12 L76M

sSTOP L76M0730

211 DO 4 LAZ]Z2¢d L76MO 740

ZMTHI(LAZT) = AZMTHILLAZLI-1)+0PRAD L76M0750

COSINE(LAZI) = COS(AZMTHI(LAZI)) L76Mp760

4 SINE(LAZD) 2 SINC(AZMTHI(LA2I)) L76M0O770

IF(IDDCHEL1) GO TO 210 L76M0780

WRITE(60213) LT6MO790

213_FORMAT‘!H!!llH‘ZHTH3|ZDB') L76MOB00

WRITE(5035) (AZMTH3I(L)sL=1+28R) L76M0810

210 GLADES = NOLADE L76M0o&R20

T % 1e/41 L76M0830

CHORD2431) = 0. L76M0840

DO 6 Lz2/40 L76M0850

6 CHORD2(L) = CHORD2(L=1) + Ti L76M085S

[+ L76M0860

C »4% A LONG LOOP vN BURSYS IS NEXTe L76M0870

7 IF‘IDDONEO}) 60 TO 9300 L76M0880

CALL START L76M0890

9300 IF(TCOP,EQ.CARD) GO TO 30 L76M0900

c L76N0987

€ CARD L76M0910 BRANCHES TO STATEMENT 57 IF DRUM INPUT REQUESTED LT6M0908

[ L76M0909

[+ IF {TCOP (EG. 'DRUN') 60 v0 57 L76M0910

READ{S+8) IBUR LT76M0920

C GET START OF BUHST TIME L76Mg930

& FORMAT( 11Xel3 ) LT6MO94 0

[~ L76MO9%0

C ##% ) CHOISE 1 MADE NEXT (OFTION) TO EITHER ACEPY TAPE OR CARD INPUT.L76M0960

DO 9 I=1s144 LT6MOSTY

DO 9 JU=1¢10 L76H0980

00 9 K=145 L76M0990

9 ND2{Irdsk) = 0 L76M1000

[ L76M1010

C s#% LOOP ON TAPE REELS FOLLOWS, L76ML020

0O 11 IREEL=1rIREELS L76M1030

KU = KUNIVIIREEL) L76M1040

IF(1D0.EQ,1) L76M1050

XWRITE(GDZ!I) IREEL o kU L76M1060

CA.L ROK L76M1GT70

IF¢ IBURSTONE'KBURSI' GO TO 12 L76M1080

IF(IDDeEQ,L) L76M1090

XWRITE(6+231) IREELIKU?KRECIKBURST»KTRACK ' L76M1100

G0 TO (13'13'13013913013'1301301“'15'15l17,'KU L76ML110

13 BACKSPACE 8 L76M1120

60 T L76M1130

14 BACKSPACE 9 L76Mi140

60 T0 18 L76M1150

18 PACKSPACE 10 L76M1160

60 To 18 L76M1170

16 BACKSPACE 11t L76M1 180

60 T0 18 L76M1190

17 BACKSPACE 12 L76M1200

BACKSPACE 13 L76M1240

1B NCYCLE = 0 L76M1220

C oa» ‘THE FIRST CYCLE IN BURST IBURST IS READ. L76M1230

CALL RDKU(1} L76M1240

CALL RDKU{2) L76M1250

0006s
00067
00068
00069
00070
00071
naon?>
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00197
00108
00109
00110
00111
00132
00113
00114
00115
00116
00117
00118
ov119
00120
0gt2i
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131




KB = KBURST LTEM1200 00132

60 TO 19 L76M1270 00133

C so% THE REMAINING CYCLES IN DURST JRURST ARE READ AND AVERAGED. L76M1280 00134

20 CALL Rpkuiy) L76M1290 0013%

IF(KBURST NEXB) 60 TO 21 L76M1300 00136

CALL RDKU(2) L76M1310 00137

1F (KBURST NE«KB) GO 70 21 L76M1320 00138

c L76M1330 00139

C s#e SUBRe UNPACKR UNPACKS NN(435) TO FORM NDL(XrJsK} WHERE 1SDATA POINTL76Mi340 00140

C a®s UZCHANNEL? FSHEEL Nu, LTLMIzRS  noine

19 CALL UNPACK L76M1360 00142

NCYCLE = NCYCLE+1L L75M1370 00143

C war CHANNEL LOOP L76M1380 DOluu

K = NOCHCIREEL) LT6MI390  0034S

Do 22 JS1rk L76M1400 DO146

NC = TCHANL (Jo IREEL) L76M1610 00147

IF(I00=1) 234,276,234 L76M1420 00148

236 IF(IREEL=1) 234,235,234 L76M1430 00149

2% IF(;DD.EG. ) WRITE(6:231) chcL:oKoNcmm(1vNcuREEL76Muuo 00150

L76M14S0 00151

234 cqnthU: L76ML460  GO152

231_=onnA71u1151 LTEML4TO 00133

D0 22 1=y LTOM1480 00154

i NDa(l'NCo[RE[L) = ND2{T/NCs IREEL) + ND1CXsNC)IREEL) L76M1490 00155
. 22 CONTINUE L76M1500 00156
R 80 T0 20 . L76M1510 00157
C s»x AT THIS POINT THE ENC OF DURSYT HAS BEEN REACHED. L76M1520 Q0158

21 60 TO (27023023423023023023023024125026427) 9Ky L76M1330 00159

23 BACKSPACE 8 L7GM1S40 00160

GO TO 28 L76M1550 00164

24 BACKSPACE 9 LT6MI560 00162

GO TO 28 LT6MLS70 00163

25 BACKSPACE 10 L76M1580 00184

60 To 28 L76M1590 0016%

26 BACKSPACE 31 L76M3600 00166

) GO To 28 LT6M1510 00167
3 27 BACKSPACE 12 L76M1620 00168
! BACKSPACE 13 o LT6M1630 00169
3 28 CYCLES = MNCYCLE L76M1640 00170
C s»% YTHE AVERAGE CYCLES ARE FOUND NgXT. L76M1650 00174

Kz NOCH(!REEL) L76M1660 00172

0o 29 =1 9K L76M1670 00173

] NC = TCHANL(Js IREEL) L76M1680 00174
1 DO 29 I=1/144 L76M1690 00175
T] = NDa(lvNCo!REEL) L76M1700 00176

29 DATA2(I+NC»IREEL) = VI/CYCLES. L76M1710 00177

11 CONTINUE L76M1720 00178

C =+2 FILTER ROLL OFF CORRECTION AND TAPE DATA SCALING FOLLOWS. L76M1730 00179

oo 30 IREEL=1+IREELS L76M1740 (00180

= NOCHCIREEL) L76ML750 00131

oo S Jz1ek L7eMiI760 00182

Ne = ICHANL(JoIREEL) L76M1770 (00183

31 12101 LT76M17680 Q0184

3l #N(l) = uArAle.NC.xn: L) L76M1790 00188

‘CALL OFSRIE (144 +MUIMDP,FNyTEM] 9 TEN2) L76M1800 00186

ANC3,NC, IREEL) = TEML(1) L76M1810 00187

Do 32 l.x-?LIMOP L76M1820 00188

ANCI41¢NCs IREEL) = TEM1(I+1) L76M1830 00189

32 BNUTNC,TREEL) = TEM2(141) L76M1840 00190

IF{I0D.NE.1) 80 TO 30 L76M1850 00191

¥RITE(633) IREEL'NCo(FN(NAZ)-NAZ-X'1““) L76M1860 00192

33 FORMATU1HOr SHREELS» 130 TXo 8HCHANNELZ: I3r 7Xs 3SHAVE, CYCLE AND L76M1870 00193

1175 HARMONICS FOLLOW /7 (2XeAPE10.3+12E1043) ) L76M1880 00194

=ML IMDP+1 L76M1890 0019%

unlrgteoau) (AN(LINC» IREEL) L2001} L76M1900 060196

WRITE(6+35) (BN(LINC/IREEL) L1 sMLINDPY L76M1910 00197

Pigure 59. Continued.
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3% FORMAT(2HO#1XP1PEL043 7 (2X113EL1VeI} ] L r&M192y
35 FORMAT( /  (2Xs 1PELU,3012EL043)) L76M1930
30 CONTINUE L76M1940
09 36_IREEL=1) IREELS L76M1950
IE1300,Eueil WHLIIECO)40) IREEL L76M1960

40 FORMATIAHOvIOHREEL NOs Z+13¢20Xe T7THAVE., PRESSURE CYCLE HARMONICS L76M1970
X(CORRECTED FOR FILTER ROLL=OFF AMD ENGR, UNITS) L76M1980
K=NOCH(!RE!L) L76M1990

B0 36 Jzi L76M2000

NC = ICNANL(doIREEL) LT6M2010
AN(LoNCo TREEL) = ANU1#NCe TREFL)SLOPE INCo IREEL)#OFFSETINC JREEL)  L76M2020

Do 31 1= o MLIMDP L76M203¢

TL = FROC(I)8SLOPE(NC IREEL) L76M2040
AN(CI¢1oNCPIREELD = AN{I+1¢NCeIREEL)#TL L76M2050

37 BN(YsHNC, IREEL) = BNUT/NC+IREEL)®TL L756M2g60
1FCIDDWNE, 1) GO TO 36 L76M2070
WRITE (64 38) NC'AN(I.NCulREEL).(AN(!OI NCr»IREEL) 121, ML IHMDP) L76M2080

38 FORMAT(1Xy BMCHANNELZ 13,5Xe 1101PEL043) 7 (27Xe10E10.3 7 ) ) L76M2090
WRITE(6s39) (BN(I.NC.]REEL);!‘ +MLIMOP) L76M2100

3% FORMAT( 27X, 10(1PE1043) 7 (27Xs10ELQ.3) ) LY8M21t0
36 CONTINUE L76M2120
ss THE FOLLOWING SUBRe COMDINES THE TOP AND BOTTOM ADSOLUTE PRESSURE L76M2130
COEFFI LENT T6M2149
T0 P?ODUCE DIFFERENTIAL PRESSs COEFFe ¢N(310505) sn(ao.s:sstcRcL76Ma1so
FIRST SUBSe = WAAMONIC: SECOND SUBS, = CHORDe THIRD SUBS. = SPAN. LT6M2160
ALADE PITCH HARMONICS: BoeBLCeDLS ARE ALSO CALCULAYED, L76M2170
CALL MERGES R L76M2180
IFLIODWMNEL1) GO TO 240 L76M2190

Do 239 1= 1'5 L76M2200

Do 239 'J=115 L76M2210
WRITE(6riT) CHULpIp]) L76M2220
WRITEL6o4T) (CNUIK4L0ilo 1) ok lvHLxMDF) L76M2230

239 WRITELGIUT) tSNIKrJo ) eKEL oML INDP) L76M2240
wew NOW THE DIFFERENTIAL PRESSURE FOURIER COEFFICIENTS OF THE AVERAGE L76M2250
CYCLES 1S PUNCHED ouT, L76M2260
CYCLES IS PUNCHED ouT, L76M2270

LF (PUNCHJIE.YES) Go 70 4l L76M2280

240 WRITE(7,42) IBURST L76M2290
42 FORMATC §1HBURST NO, 2213s11Xe 34Heda ROTOR MOISE PUNCHED OUTFUT sL76M2300
Xon) L7eM2310
WRITE (7:43) B0+G1CIBISIFO¢FIC)IFLS L75M2320

43 FORMAT('BLADE PYTCH HARMONICS'/1P3E10,4s2X (COLLECTIVEs LONGITUDINL76M2330
SAL, LATERAL RESPECTIVELY)?/'ROTOR FLAPPING ANGLE HARMONICS'/{P3EigL76M2340
$e4s2X" (POSITIVE TAIL HIGH ~= DEGREES)') L76M2350

s HRKTE (7:"31) , A A L76M2360
431 _FORM DIFFERENTIAL PRESSURE HARMOL 76M2370
GNICS FOR 5 CHORD STATIONS AT EACH OF THE & EFANS'/'( EASURING FROML76M2380

s THE LEADING £0GE AND THE BLADE ROOT RESPECTIVELY).! ) , L.T6M2390
a45 SPAN Loor L76M2400
00 44 I=1.5 ) L76M2410

%% CHORD LOOP L76M2420
DO 44 J=1,5 L76M2430
wnxtet{.uox IrJrCNLLd L76M24k0

49 FORMAT MHSPAN!IZaZX: 5HCHORDleo7X- BHSYEAOYZ ¢ 1PEL0.4 ) L76M2450
WRITE(Ts45) L76M2460
HE_FORMIT( 19HCOSINE COEFFICIENTS ) LT76M2470
47 FORMATV  812PE10.4) ) L76M2480
ware(v:uT) (CN(K+Sodr 1) )K=1,MLIMDP) L76M2490
WRITE(7+48) L76M2500

48 F ORMAT( 17HSINE COEFFICIENTS ) L76M2519
44 WRITE(7047) (SNCK)JeI)eK21oMLIMDP) L76M2s20
60 TO 41 L76M2530
*#3 'CARD INPUT (INSTEAD OF TAPE INPUT} 1S ACCEI'TED NEXT. L76M2540
10 READ(S+42) IBURST L76M2550
READ (5,43) B0:B1CeB1S»FOIFICFLS L 76M2569
READ (5,u31) L76M257

Figure 59, Continued.
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C s8% "SPAN L OOF L76M2580
00 5C 1=3+5 LI6M2590

¢ ews CHORD LOOP L76M2600
DG S0 J=1e% L76M2610
READ(5149) INsJNeCNELpJINoIN) L76M2620
nTaniL:LE: L 76M2630
READIS,47) (CNIK®LeJe ) s K=LPMLIK IP) LT6M2640
READ(Ss48) L76M2650

50 READIS/47) (SNIKsuyp1) oK=Ly MLINOP) L76M2660

¢ se* AVCRAGE CIFFERENTIAL PRESSURE CYCLES FOR SPAN I CHORD J AZIMUTH K L76M2670
[4 FOUND RY SUMMING THE CORRECTEC HARMONICS. L76M2680
¢ sss SPAN LOOP L76M2690
¢ AY THIS POINT THE PRESSURE INFUT HAS BEEN ACCEPTED (TAPE OR CARD INPUTLT7642700
41 CONTINUE L76M2710

DU 120 1=2+3 L76M2720

HARMS { Y =BHARM: 1) L76M2730

120 HARHS (143)FHARMIT) L76M2740

< LT76M2747
2 CARD L76M2750 STORES BLADE ANGLE HARMONICS ON DRUM L7EMA748
C LT6M2749
c CALL DATCUR (YHARMS® 00 141HARMS »6) L76M2750
IFCIDDJNEL1) GO TO 9301 L76M2760

CALL CLOCFK L76H27 70

9301 DO 51 I=1.5 L76M2780
C e»% CHORD LOOP L.76M2790
DO 51 J=105 L.76M2800

T1 = -AZRAD L76M2810

C s A MUTH (POINT) LOOF L76M2620
DO 51 K=irslulk L76M2830
OATAL(KsJr 1) = CNULeJe XD L76M2840

T1 = TI#AZRAD L75M2850

I3 = 0, L76M2860

C s#® HARMONIC LOOP L76M2870
DO 51 L=1+MLIMOP L76M2380

T3 = 134, L76M2890

‘(2 T T3eT3 1.76M2900

53 TATAL(KsgsI) 5 DATAL(K»Jo T)4CNCLA Lo gr 1) #COS(T2D4SNILIJo [ISINCTZ) LT76M2910
WRITE(6,54) . L76M2920

S4 FORMAT(31H1rSOHOIFFERENTIAL PRESSURE CYCLES AY INSTRUMENTED BLADE SL76M2930
XTATIONS /7 } L76M2940

DO 53 I=1+5 L76M2950

Zn 53 Js1e5 1.76M296(
srITE(655) Ird L76M2970

55 FORMAT(1HO+ 1ZHSPAN STATIONs I3»5Xe ISHCHORD STATION» 13//) L76M2980

53 WRITE(6s56) (DATAL(KrJo1)eKZ20144) L 76M2990

56 FORMAT( 2X¢10(1PEL3.4) ) . L76M2000

€ »ss THE FOLLOyING INPUT OPTION DESIOES WHETHER OR NOT TO CALL THE ACOUL?6M3Q10
[+ STIC3 PROGRAM E386 WHICH IS A SIMPLIFIEL VERSICN OF THIS PROGRAM. L76M3020
2 IF(E3060PNEYES) 60 TO 37 L76M3,30

KK = 1 L76ML040
xLot1) = o. L7oM3050

LO 9501 J=1rNHH L76M3060
XUMI3sKK) = 0o L76M3070

9501 XMMILeKK) = O L76M3080
¢ #ss PADIAL STATION LOOP L76M3090
DO 58 I=1:5 L76M3100

KK = KKé1 L76M3110
IF{IRS(I),EQeQ) GO TO 58 LT6M3220
TE(NCH(1),EQ.5) GO TO 59 L76M3130

NTL = NCHUI)+2 L76M3140

K=}l LT76M3150
CHORD(1) = 0. L76M3160

D0 60 L=105 L76M3170
IF(NCHANC1+L),EQ,0) GO TO 60 L76M3180

KzK$1 L76M3190
CHORD(K)SXA(L I) . L76M3200

Figure 59. Continued.
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CHORD(Ket )=y,
GPS1(3)2p,
DO 61 Usgs144
K2y
00 62 L=1:5
iFCRCHANCIILELEG,0) GO TO 62
KaK+]1
,GPS;tK) = QAVAL(JiL, 1)
CONTINVE
éﬁil%Kog) & Q.
CALL AYQUAD(NT1,CHORD, GRS T, AREA)
ENGJ) = SREASAA
60 10 &3
00 64 J21,146
FN(U) = g,
00 65 L=1e8
FNCJ) = FNIJICOATAL (UsLs 1DOFT(,L)
FNCGJI 2 FH{J)sAA
CALL DFSRIE(xhboNNHoFN-YEMl'Tlﬂz’
XLOLKKY = JEMLI1)
D0 66 J=1sNHH
XLM(KKyd) '3 TEMY (Jeg)
XMM(KKs J) = TEM2(Uel)
CONTINUE
KK 2 Krey
gLogux) = 0.
0 9500 Jids NHH
XLMEKKody = 04
XMMIKKed) = 0,
WRITE 602010
FORMATULIHLY SLHXLO XLM XMM ¢/7/)
00 202 Kk=1»7
unxtstb.aos:,x;ouxx).(xLN(kK.Jl.J=1.NHN).(xuuiuk.u).usx.NHN)
FORMAT(//¢1PE13,5))
FORMAT(FB,2/(10FB,2))
CONTINUE
CALL E386RN
IFCOPRONOWNE.YES) 6O TO 7

CARDS L76M3600 THRU L76M3640 READ PRESSURES FROM DRUM

121
122

BEGINN

9302

67

IF (TCOP .NE. "DRUN') GO 10 122
CALL PCFDRD (THARHS ! ¢ 0 ¥ HARMS  6)
00 121 Iz1e3

BHARMUI) = HARMS (1)

FHARM{T) = HARMS(1+3)

CONTINUE
ING OF ROTOR NOISE AALYSIS
IF(IDOGNE,L) GO TO 9302
CALL START
TL 2 LSPA=1
T1 = (0,7695 * BLADEL) /Y1
SPAN{L) = 99,9
UELSPN 2 0.5¢T1
D0 67 L22,LSPAN
SPANIL) = SPAN(L=1)971
LEMSTART=g
Fizg,
T4 = BLADES/(P]spB)
OIMENSION RSO(18)
REWINO ‘28
IFCI0DWNE,1) GO TO 9103
6C22SPAN{L ) 4DELSPN
JELSPAN-2
DO 10005 1%1,v

Figure 59. Continued.
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L/6M30Y0™ QuI3g

L76M3220
L76M3230
L76M3240
L76M3250
LI6M3260
L76M3279
L76M3280
L76M3290
L76M3300
L76M3310
L76M3320
L76M33%
L76M3340
L76M3350
L76M3360
L76M3370
L76M3380
L76M3390
L76M3400
L76MJ410
L76M3420
L76M3430
L76M34u0
L76M3450
L76M3460
L76M3479
L76M3480
L76M349¢
LT5M3500
L76MAS10
LT6M3520
L76M353g
L76M354g
L76M3550
L76M3560
L76Ma579
L76M3580
L76M3590
(76M3597
L76M3598
L76M3599
L76M3600
L78M3s10
L76M3620
L76M3630
L76M3640
L76M3650
L76M3660
L26M2670
L76M3680
L76M3690
L76M3700
L76M3750
LT6M3720
L76M3730
L76M3740
L76M3750
L76M3760
LT6M3 770
L76M3780
L76M379¢0
L7sM3800
L76M3810
L7613820
L76M3830

0033}
00332
00333
00334
0033%
00336
00337
00338
00339
0034¢
00343
00342
00343
00344
00345
00346
00347
00348
00349
00350
003534
00352
00353
00354
00355
00356
00357
003%8
00359
00360
00364
00362
G036
00364
00365
060386
00367
00368
00369
00370
00373
00372
au373
00378
00375
20376
00377
003708
060379
00380
00381
00382
00383
00384
00383
00386
00387
00388
00339
10390
00391
20392
00393
00394
00395
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6C1=GC2eT1 L76M3840 00396

RSOUIIZ PIsiGCYen2=0C2492)/(288.95PANII*))) L76M3850 00397
10005 6€256C1 LT6M3860 00398
WRITE(6,8826) (RSGU1)eIT5318) L?aM1a%7a  nazan
U 1V Y10 L76M3880 00400
9100 WRITE(6,9104) LSD2 L76M3890 GO401 :
9104 FORMATU1MO¢$IHNTRAN ERROR ¢ 8113) L76M39G0 00402 !
STOP L76M3910 00403 !
5103 IF (I COP.EQe*DRUMY) GO TO 314 L76M3920 00404
WRITE (28) ND1 L76M3930 00408
114 CONTINUE L76M39680 00406
WRITE(28) (SINECE),1=10268)BLADES L76H395%0 00407
END FILE 208 LI6M3960 00408 b
Lspas 1 LT6M3IST70 00409 !
C wee WARMONIC LOOP L76M3980 00410 :
DO 83 M=MSTART,MLIMRN L76M3990 00411
REWIND 28 L76M4000 00412
FM = FMeg, L76M40106 00413 ;
[4 L76M4037 00414 I
€ CARD L76Mu020 By PASSES HARMONIC GENERATION L76My018 00415
[+ LT6MY019 Q0416
c IF (TCOP LEGs 'DRUM') @0 VO 111 L76M4020 00417
READ 128) (Noxtx)ox 1¢7200) L76M4030 00418
€ s4s RADIAL STATION LOOP L76My040 00419
CALL NTRAN(29+10) L76MUD50 00420
00 ©9 K=1¢5 L76M4060 Q0421
IFLIRS(K) 4EGe0) GO TO 69 L76MUQ70 00422
T55AA/ (24 4RR (K) #BLADEL) L76M4080 00423
C mse AZIMUTHAL LOOP L76M4090 00424
00 99 I=1sl44 L76M4100 00425
11==-15 L76M4110 00426
12= 715 L76M4120 00427
T3 = (T2-T11/40. L76M4130 00428
T6=T1#BLADESSFM L76M4140 00429
COSRN(4) = COS(T6) L76M42S0 00430
SINRN(1) = SIN(T6) L76M4260 00431
162 TZOBLADEs‘FM L76M4170 Q0432
COSRN{U4L) = COS(TE) L76M4180 00433
SINRN(4i) = SINITS) L76M4190 00434
Azu1(1)-11 L76M4200 00435
AZb3tu1)=T2 L76M3210 00436
Ls0 L76M4220 00437
00 71 J=2r40 L76M4230 00438
T1ZTI4T3 L76Ma2u0 00439 !
16=T19BLADES*FM L76M4250 00440 !
AZ241(J)=TH L76MY260 QO4NL
COSRNIJ) = CO5(16) L76M4270 00442
SINRN(J) = SINtTS) L76My280 00443
71 CONTINUE L76M4290 0044Y
NTL = NCH(K)*2 L76M4300 00445
KKK = '3 L76M4310 00446
CHORD{1)=0, L76M4320 00447
6PSI(1)=0, L76M4330 00448
D0 72 L=1,5 L76MU340 00449
IFINCHAN{KIL) sER40) GO TO 72 L76M350 00450
KKK = KKK 4 3 L76MU360 00454
CHORDI(KKK) = XA(LeK) L76M4370 00452
GPSI(KKK) = DATAL(IsLsK) L76M4380 @QOu453
72 CONTINUE L76M4390 Q0454
CHORD (KKk+1) = 1- L76M4400 00455
GPSI(RKK®1) = L76M4410 00456
C »#s THE MEASURED Pnessuna POINTS ALONG THE CHORD ARE INTERPOLATED TOo L76M4420 00457
¢ 41 POINTS L76Muu30 00458
CHORD211)=0, L76M4440 00459
CHORD2(u1) = 1. L76M4450 00460
AREA = §,/41. L76Myu60 0046A
Figure 59. Continued. ;
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UV Y3U/ | Sgedy LromMuy /0

9307 CHORD2(L) = CHORD2(L~1) ¢ AREA L76M4480
CALL CURVIT(NT1,CHORD¢GPSI+Wo%1+CHORD2/GPSI2) L76M4490

D0 73 L=1e41 L76M4500

73 GPSI3(L) = GPSI2(L)sCOSRNIL) L76MuS10
CALL AVQUAD(41,A241 +GPSI3/AREA) L76My520
AREA = AREAsT4 L76M4S30

P ;F1;5Q;éj; FiuurFiubr7iye L76M4S4Q
9106 CALL NTRAII(29+1¢10AREAVLSD2) L26M4S5¢
IF( DDJNE,1) GO TO 2744 L76M4560
IF(1.67.10) GO 7O 2741 L76M4ST0
IF{KGTe2? GO TO 2741 L76M4580
un:rste.z7u2) TokoMoNTL L76M4590

2742 FORMATULHOP2MIZ 0 IS SN0 2HK=0 150 SX¢ 2HNZ ¢ 150 10X L76M4600
X 33 HACQUSYIC PRESSURE PULSE cos TERM 110X, 15) L76Mue10
WRITE(Gr2747) COSRN L76M4620
WRITE(6,2747) CHORD L76M4630
WRITE(6e2747) GPSI L76Mieu0
WRITEL602787) CHORD2 L76M4650
WRITEtGe2747) GFSI2 L76M4660
WRITE(G927471 TL1T2¢T3sTho TS5 GMAR( oK) AREAIFM L76M4670

2747 EORHAT(ZXDLPIOEIS.S) L76M4680
2743 00 74 L=g.4) L76M4 690
74 BPSIZIL) = GPSI2UL)#SINRN(L) . L76M4700
anL Avouub(ua-Azux 1GPSIY0 AREA) L76Mu710

AREA = ARE L76M4720

9107 lF(Lsog+1)9looo9io7ogloB L76M4730
9108 CALL NTRAIN(29,1,1,AREA,LSD2) L76M4 740
99 CONTINUE L76M4750
69 CONTINUE L76M4760
9200 IF{LSD2+1) 91000920009201 L76M4270
9201 CALL NTRAN(29,10) L76M4780
D0 9109 k=115 L76My 790

D0 9109 Iz1,144 L76Mu800

9110 IF(LSD2+1) 9100.9110-9x11 L76MuB10
9118 CALL NTRAN(2902) 1+ AREASLSD2) L76M4820
9112 IF(LSD241) 910009112¢9113 L76M4830
9113 6MAR(I,K)SARCA L76M4840
CALL NTRAH(29+2¢14AREAILSD2) L76M4850

9114 IF(LSD241) 9100,9114,9115 L76M4B860
9115 HMAR(Zen) = AREA L76M4870
9109 CONTINUE L76M4860
L76M4887

CARDS L76M8890 AND LT6M4900 STORE NEW HARMONICS ON DRUM L76M4888
L76M4 869

CALL DATCUR ('GMAR®»ID(M) ¢ L4sGMAR,720) L76M4890

CALL CATCUR ("HMAR',ID(M) s L4sHMAR, 720) L76M4900

60 T0 1412 L76M4910
L76My917

CARDS L76M#920 AND L76Mu930 READ IN HARMONICS FROM DRUM L76M4918
L76M4919

CALL PCFDRD (YGMAR'»1D(M)yGMAR, 720} L76M4929

CALL PCFDRD ( *HMAR', 1D(M) s HMARs 720} L 76M4930

112 CONTINUE L76M4940

76

78

17
s

75

WRITEL{6+76) M L76M4950
FORMAT(1R0¢123HCOS AND SIN COEFFICIENYS OF ACOUSTIC PRESSURE PULSELT6M4980

X AT EACH OF 144 AZIMUTHAL STATIONS AT EACH BLADE STATION FOR HARMOL76M4S70
XNIC M=,13 } L.76M4980
00 77 I=1+5 L76M4390
WRITE(6+78) L76M5000
roauartxuovluueLAOE STATIONS e I2) L76M5010
WRITE(6+56) (GMARCKsI)oK=10r144) L76M5020
WRITE(6+156) (HMARIKeI) o K=1r148) 6M5030
THE FOLLOWING SUBRe lNYgRPOLATES AGOUST1¢ PRESSURE PULSE HARMoNrcsL7busouo
UP TO 288 AZIMUTH AND 20 DLADE STATIONS L76M5050
IFCIDDHES 1) GO TO 9303 L76M5060

Figure 59. Continued.
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9303

CALL TLOCK

CALL INTERP .
lf"lUU'l’lL..ll \JV IU s
CALL CLOCK

WRITE(6,80) LAZIILSPAN

L76M5070
L76M5060
L 16MD0Y0
L76N5100

L76M
B0 FORMAT(1H1e SIHINTERPOLATED ACOUSTIC PRESSURE PULSE COZFFICIENTS (L76M5820

82
81
C wte
19

C sns

X oE30bns 1 7NAZANUTH STAYIONS? »11300Re27HBLAQE STATIONS ) /#77)
DO 81 I=1.LSPAN

WRITE{6,82) SPAN(])

FORMAT({HO¢ 11HBLADE SPANS¢ F842+10X¢21HOMARI(Jr 1) o HMARL(UP]) )
WRITE(6:56) (GMARI(Je])eoJx)rLA2Y)

WRITE(6,56) (HMARI(J,)T)}sJz)elA2Y)

DOQUBLE INTEGRATION FOLLOWS

ISI 2 (DPS1/2+5)+,01

Y1 = B8B/(4esP])

FIELD POLiiT LOOP

D0 83 NFIELD=L/NFT

MFIELD = WFIELD

IFCINTERML,EG.NO)GO TO B4

WRITE(6+,85) NFIELDeXFPINFIELD) ¢ YFP(NFIELD) ¢ ZFP(NFIELO) N

L76M5130
L76M5140
L76M3150
L76MS160
L76M5870
L76M5180
L76M5190
L76M3200
L76M5210
L76M5220
L76M5230
LT6M5240
L76M5250
L76M5260

85 FORMAT(3Hys J12HFIELD POINTS,I13,5Xe 4HXFP=sLPELOc4»SXe 4HYFPZ) APE 0. LT76M5270

C s
84

a7

89
88
90
C oo

<
8o

93

9%
C ass
92

¢ RIN

10007

10008
10006

10009
10010
9304

X 4eSXe @HZFP=rIPELQ. N0 35Xs I LHMARMONIC M=e13 )
SUBR. CUE wILL CALCULATE Qi AND G25G1%G2 Q1(288020)¢G2(288+20)
READ(28) (SINE{1)21=1+288)¢BLADES
BACKSPACE 28
CALL CUE(2+FM¢MFIELD)

IF{INTERM,EG.NOIGO TO 86

WRITE(6087) LAZ1:LSPAN

FORMAT(gHQ» 3HG1 (T30 gHy e 1201H))

DO 88 I=1sLSPAN

WRITE(6489) LeXO(])

FORMAT(1H0» L3HSPAN STATIONZ:13¢ 1HUs F6,3¢14) )

WwRITE(6,90) lO!(J-lloJ'anAzl)

FORMAT( 2xp13(1PEL0.

THE FOLLOWING LOOP gprgcrs A DOUBLE INTEGRATION WHICH YIELDS THE

SOUND PRESSURE COMPONENTS UMF (MeNFIELD) AND VMF (MeNFIELD).
DO 91 KS1»2
IFCINTERM,EQ.MO? GO TO 92
1=K+)

WRITE(Ge93) 1+LAZIILSPAN

FORMAT(1HO» 1HGsI1o3H(1I303Hee1201H))
DO W I=1/LSPAN

WRITE(6+89) I/X01])

WRITE(6,90) (02(JrY)sJ=1sLAZD)

A DOUBLE INTEGRATION IS DONE NEXT,
IFCIDDWNE, L) GO TO 9304

CALL CLOCK

G ITEGRATION
TAUDRESLSPAN=2
AREA=0,

DO 10006 J=1,IAUDRE
QAVR = ¢,

00 10007 1=1rLAZ1
GAVRZGAYR®G2(1s J*1)
CAVRZQAVRSRSG (J)
WRITE(6s10008) JrQAVR
FORMAY( SH RING?I3120X¢E1345)
AREA=AREA+QAVR
IF{K,EG,2) GO TO 10009
URINGSAREASTL

GO TO 10010
VRING=AREA®T1

CONTINUE

TAUDRE = LSPAMN=-1}

DO 8820 I=1sLAZI
DEItI)=0,

Figure 59. Continued.
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L76M5%520
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L76M5540
L76MS550
L76MSE60
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DL ¥E21 J2201AUCRE
8824 DB!‘I):DBI&XIOO:(!-J\
8820 DB1¢J)= lDDl\X)tz.oozllol)oozil'LSPAN))tDELSPN
pel{LAzt41) = DB1WL)
sFiiuoene st 22 YA AA2S
WRITE{6,8826) tDa![l)-l=xo1u5).ncLsrn
0626kFORHA’!lHQDIX'10E13o5I
CALL Sllcbﬂ\LAll*l.DPRAOoaﬂloﬁAVRol)
TgHP L LKIZGAVR

GAVR = 0o
00 9701 1=1,LAZ}

8625
§701 GAVH=QAVR#0B141)
aAvnzCAvnnDPRAostg
1F(K.E0,2) GO 70 9703
UTRAPSGAVR
60 10 9702
9703 VTRAPSQAVR
¢ SIMPSON S
9702 IF(IDDLNE,1) 6O T0 9305
GAVR=2. #DELSPN
Do 30000 12irLAZL
0o 10001 J=101MPDRE
10003 Azug(disazileden)
CALL sx«coa(!Auonaooava.Azux.AREA.u)
10000 083 {1)SAREA
pB1(LAZI4L) = OBIML)
WRITE (6 BR2S) (DQ!{!).!:\.;us).oAVR
caLl SIMQOR\LA21§LpoPRonggxoqun.x)
1FiK.E€,2) 60 TO 10002
USTMPZOAVRSTL
60 TO 10003
10002 VSIMP=GAYRSTL
10003 wRITE16s2222) Tguvxtx)-noaaLAozLorxvsa
2222 foaMAT(lno-San.ex
CALL CLOCK

GAVR=0 4
00 903 1ROMA=1¢20
vo 901 ‘TAUDRES1s 144
901 0AVR=OQVR002{1AUDRE:!ROMA\
GAVR=GAVR/ 2880,
WRITE{6:1902) GAVR
902 FORMAT 1100 13H0 AVERAGES v+ 1PE20+5)
9305 IF(K,EG,2) 60 T0 91
¢ we® SUBR, CUE WILL CALCULATE G2=Q1e82
READI2S) lst:tx)c1=1vaaa)oELAczs
RACKSPACE 28
CALL CUE(35¢FMMFIELDS

CONTINUE

¥U(MyNFIELDISUTRAR

XV (M¢NFIELD)ISVIRAR

READ (28) (SINEL1) 112172881 +BLADES

BACKSPACE 28

9

-

tEnpstxl = TEupxtxlttl
1EmpL L2} = YEMPL(2)eTL
1IF(10D,NE,1) 60 YO 9%

WRITEL6+9

704)
9704 FORMAY{LHOs85 NTHE FOLLOWING ANSWERS ARE OBTAINEO BY

X1DAL INTERGRATION ALONG THE BLADE.

o/
X W4HAND §IMPSON S INTEGRATION ALONG THE AZIMUTH,

WRITE(61061 MINFIELD TEMPICL)

«Ms NF LELD Y TEMPLL2)

96 FORMAT(1HO» uHuHr\':z.gH-tlzoan) 2y1PEL0A 1IN

X UHVMF"XZDXH!O%Z:SH) =-1E§
¢ a#% SOQUHD PRESSURE AND SOUND PRESSURE LEV!

95 PMRMS (M) NFIELD) = (\./l-Q\“leﬁ&)lSGﬁT(UTRAPlta

lan“ )
L. ARE CALCULATED NEXT

SYTRAP®$2)

SPLM(MeNFIELD) = 20o‘!LOGlO(PNRMS(F'NFIELD)IZ-9E°09)

IF CINTERM,EQNO) GO 10 31000

Figure §9. Concluded.
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L76M5730
LT6M5T40
L76M5750
L76M5760
LI6M5770
L76M5780
LT6MD 740
LT76M%600
L76M5810
L76M5820
L76M5E 30
L76M5840
L76M5850
L76M5860
L76M5870
L76M5880
L76M5890
L76M5900
L76M%910
LT6M5920
LT6MZ930
LT6M5940
L 76M5950
L76M5960
LT6M5970
LT6N5980
L76M9990
LT76M600D
L76M6010
LT6M6020
L76M6930

L76M6080
L76M6090
LT6M6100
L76M6110
L76M6120
LT6M6130
LI6MELH0
L76M6150
L76M616G
L76M6170
LT6M6180
(L76M6199
L7616200
LT6M6210
L76M6220
L16M6230
LT6M6240
LT6Me 250
L76M6260
LT6M62T0

T6M6280

b
USING TRAPAZOLTEM629C

L76M6300
LT6M6310
LT6M6320
L76M6330
L76M6T40
L. 76M6350
L76M63060
L76ME370
L 76ME 380

0059%
00595
00596
00597
00598
60599
v
00601
00602
00603
00608
00605
606g6
6064Q7
00608
00609
00610
00611
00612
00513
pa6Le
00615
00626
00617
00618
00619
00620
09621
00622
00623
0064
00625
00626

- g0627

00628
00629
00630
00631
00632
00633
00634
00635
00636
00637
00638
00639
LT
ao0eul
0d6u2
00643
00644
00645
0J64E
00647
00648
00649
00650
00651
00652
00653
00654
00655
00656
00657
90658
00659

. |
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haais il

WHITEVG: 971 MaNFIELU rPHRMSIMeNFIELD) s Me HIF TELD* QPLMIMINE TELD) LI76MOIYY  UUbLY

; 97 FORMAT(1Hge GHPMRMS (2120 1Hss12+3H) Z,1PE1A.Gs I X | yabdcinn  sases
. x 6H SPLM(212¢1Hs s 12¢3H) =+ 1PELOH ) L76M64 10 00662
31000 I¥(IDOWNE,i) GO YO 8) LT6MO420  )0663 i
4 WRITE(6:9705) L76M6430 00664 \
3 9705 FORMAT(1HO*9S HTHE FOLLOWING AHSWERS ARF OBTAINFD BY USING TRAPATO| TaMA4AND 0064% .
4 X10AL INTEGRATION AL"NG THE BLAODE AND A2IMUTH ) L76M6450 006606 !
WRITE(6:96) M'NFLELD» "PeMINFIELD» VTRAP L76MO460 00667 ]
UTRAPZ(1,/1.41421356)9SGRT(UTRAP®S2IVTRAPS#2) L76MeuTo 00668 i
VIRAPS20,9ALOG610(UTRAP/ 24 9E- 09} L76M6480 00669
WHITE(6s97) M NFIELD UTRAP) M NF LELD, vTRAP L76Mo490 00670
WRITE(6.10000) L76M6500 006714
: 10004 FORMAT(LiHO» 17H SIMFSON: SIMPSON ) LT6M510 00672
! WRITEL6:96) MeNFLELD/USIMPIMiNFIELD VSIMP L76M6520 00673
3 USIMPZ (1,/1+41421356)8SCRTIUSIMPS24VS1MPee2) L76M6530 00674
i VSIMPS20,0ALOGLO(USIMP/2,9E~09) L78MOS40 00675
B WRITE 6. 9T) H-NFIELDuUSlMP-MoNFlELODVSIMP L76M65%0 00676
- WHITE v 100L1) L76M6560 00677
4 10013 FORMAT(gHOe 6H RINGS ) L76M6570 00678 !
WwRITEL6096) M¢NFIELD/URING)MeNFIELDs VRING L76M68B0 00679 i
[ URINGZ (14/1+41421356) *SORTIURINGOS26VR1NIG42) L76M6590 00680 |
¢ VRINGZ20+8ALOG10 (URING/249E~09) L76M6600 00681 !
g WRITEL6497) MoNFIELDPURING»MeNF IELD s VRING L76M6610 00682 ;
! 83 CONTINUE L76M6620 00683 .
. DO 115 I=1eNFT L76M6630 00684 !
b WRITE (60116) I+ (XUGUP1)rJ=LeMLIMRN) L76M66H0 00685 }
i 116 FORMAT('QUTRAP VALUES FOR FIELD POINT'I3/(1P10EL1346)) L76M6E50 00686
p WRITE (60117) Do (XV{Jel)pJ=) MLIMRN) L76Moc60 00687
: 117 FORMAT{YOVTRAP VALUES FOR FIELD POINT'I3/(1P10E13.6)) L76M66T0 00688
it 115 CONTINVE L76M6680 00689
K DU 98 I=1¢MLIMRN L76M6690 00690
COSARGI§e1)=1, L76M6700 00691 1
‘ 98 SIMARGI1,1)=0. L76M6710 00692 .
. DYSTOTIME/(NTIME~1) LI6M6720 00693
: FACSBLADES*OMEG#P1/30.#DT L76M6730 00694
FACR20, L76MOT40 00695
P 100 1=2/NTIME L76M6750 00096
: FAC2nFAC2+4FAC L76M6760 00697 i
! £O 100 JE1rMLIMRN L76M6770 00598
ARGZFAC28y L76M67680 00699
. COSARG(1,J)=COS(ARG) L76Me790 00700
: 100 SINARG(1,J)=SIN(ARG) L76M6B00 00701
& DO 101 I=1eNFT L76M6810 00702
' DO 102 J=1/NTIME L76M6820 00703 .
5 SUM=0 e L76M6830 00704 i
.. DO 103 K=1oMLIMRM L76M6840 00709
i 103 SUMSGUMEXUTK» T1SCOSARG Jr KD #XVIK» 1) #SINAKG( JrK) L76M685C 00706 !
i 102 PLYIZSUM L76M6860 00707
i 108 WRITE (6¢304) 1o {PLJ)rUSLINTIME) L76M6870 00708
104 FORMAT(//'OPRESSURES AT FIELD POINT'14//(1P10EL3.6)) L76M6BB0 00709 .
C sss THE FOLLOWING SUBR, PRINTS OUT SOUND PRESSURE LEVELS FOR ALL L76Me890 00710 :
c CALCULATED HARMOMICS, L76M6%00 00711
CALL OUTSPL L76M6910 00712 '
1FCIDDWNCod) GO TO 305 L76M6920 00743 H
CALL CLOCK. L76M6930 00714 :
105 JF(TCOP.NE,'DRUK*) GO TO 7 L76M6S40 00735
END L76ME950 00716 H
21 FOR BLOOAT 00717
BLOCK DATA L7680y10 00718

COMMON /ax1/ 100882 AA» XALS25) s DPSTPRR(5) 2 OMEGs CCrMNBLADE »MLIMRIy» 7680020 00749

o MLIMOP»XFP(20) s YFP(20) s ZFP(20) »GAMA»RO.BLADELBO,E1C/B1SIPUNCH, L76B0030 00720 3
» LSPAN)FROC(30) s TCOP,SLOPE{10+5) s OFFSET(30+5) +KUNIT(5) s IBURST, L76Bog40 00721 i
* IRS(5)r ITRACK(S) ¢FI(595) s NCHAN(5+5) 1 E3B60P s NFTe AHGP KEYL 1 KEY2¢ L76B00S0 00722 '
® KEY3rNHHo CAPRF (20) » YHETAF (20 9 ALFAF (20) ¢ OPRONO ¢ NCH{5) ¢ INTERMe L76B0060 00723 H
¢ JREEL*NCeNTBDX{S+10) rNSTATC{S)10) e+ NSTATR(S010) ¢+ ISET(S) o IREELSe  L76B0070 00724 !
» NOCH(S),LAZ1 L76B0080 00725

a. End of E6T6, Start of BLODAT

Figure 60. Subroutines.
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LUrmMgN /lKZT_"VYtLtotrlLlaoﬂUfHUI
. nrRacn.xeunsroknzc'Nnxcxaa-go-sp
. xuul’:ec:.raﬁpAnr;.v:npal?).r:up
« CPRAD, AZRADsNO, yES ¢ NBLANK,, Tex,nE
. HNARIGZOB'ZO)oXO(ZO)

CONMON /pi 3/ SPLH(IO:ZO)!AZMYH!(z
* SPAntag;, Pl
. IC“ANLljousloCOSlNE(ZDG'cS[NE‘ZG

DIMENS TON cNa:los.sp,sn¢ao.s.s;o;
. Qnanlxu~-5)nuugntxun-5)

. »ox«zaa.ao):uzczaa.go»

EQUIVALENCE (NDe(sisx)oHMAni.
$ (GMART ¢ AN) ,

vuv,oonu;neol:un1~a:---:n:,
:ﬂ:::iin:lu-s)-XLO‘?)oXLM‘T.HO)'
317)op:.Aznyuz(xuubaAzurHtxuu).
E-DEE.GMARliznaozc':

84},

MRMS (10, 20) ,
eloBLADESocARD.TAPE
N(!lolo,S)-nN(Jo-xo.s;.

» loHARl(]SSI’nQN)o(HMARIDCN)v(HMAR!(776)aSN)'(ND?.QE’

EQUIVALENCE (ND]IS?&]);QMAR):(MDI
RS(1) '1g AN INSTRUMENTED RADIAL sTAT
BLADE Ro Te

IF IRStI)=g, THEN THAY
DAYA (IRSIIV, 121 ,5) 71203

NCHAN(T,u) " 18 AN ISTRUMENTED CHORD
STATION |

IF CMORD STATION u 18

0N Anea

NO 600D,

101)

10N COUNTER, COUNTING £RoM THE

J FOR EacH RADIAL

THEN NCHAN(2, y)Z0

DATA ((NCHAN(!IU){J=1;S)D131'5)1102'300051'1-2!!00'5- 112300,
5

X 102030413y 1921304,
NCHED) 1S THE ToTar Now OF CHORD

ATA | Hll)) 3= 5)/5e5,5 $rSs,
FX1o) el R o AT
STATION Je

Lol e BN

STATIONS FoR
/
FACTORS FOR RapraL STATIONI,

RADIAL STATION g,
CHORD

bqf"(lrrixou)-4=1:5)-t=xos) /.1..1..222..355..222-
220

X .xr.xo.zaziosssv.z

X -1'-1’-222'-355'o222'

DATA (NDIV{g);I:l'“)40 001 o000
0

00
X YES/]HY/.NO/lHN/:TlPE/QHTAPE/:CARD/MHCARD/
/

B1 FOR InPUTA
SUBROUTINE INPYTA

C THIS SUBR. RECETVES CARD INPUT

vl'-l’o222'5355'02220
.,..1-.zezo.355o-222 /

0 000 00p 777 000+
* 0 000 000 777 773/,

COMMN /BK:/O}DD-B?-lfogatfnsgonfa}v::(s)igntoéccérgLSDErMLrgRN-
* uOp, xrp 20} YFP PLl20) 4 +BL LsBey *B1SopPyUN H
. fE;ANuéksc(Jo)»TCOPfggéﬂg(xd-SlldFng ¥ 1 '

t'IRS(S)olrklﬁktsb-Fl(SoS)qNCHAN(Sob

*KUNIT(5) o TB0RST:
¢NFT o ANGIKEY 1 s KEYZ,

T(10+5
VeED

860P,
e KEYQ{NHHOCIPRF(ZO’0THETAF(aD,oALFAF(?ﬂ)OOPRONOONCH(S)llNTERN!

n,xaceL-Ncngants.go)gNsrArC(s.no)
s NOCHIS),LAz1

{NSTATH(Svo)oxSET(S)OIREELSO

COMMON /8K2/ NCYCLE'CYCLESvKUoNDIV(“)oBMASK(G)qNN(BJS)nLlR )

* KTRQCK:KQURS?!KREC-ND}(IQH-{005)'

S
ND?‘I%!I]O-S)oXLD(?)'XLﬂ(7000lt

. xnnl?:uo’-tznﬁx(7A'7 upz(?)otenPS(?)-thazuruztluhitAznrul1»4)o
. DFRAD-AZRAD@NO.YESQN LANK.TEE.BEE:DEE.GHARI(260.20).

L gnnnxczoe.zo».xo«zo)
COMMON /pK 3/ spgutgoaeo)-Aznruatze
® SPAN(20)
& ICHANL ¢ 3
EQUIvaLENcE (NDZ|57611'HNAR).
] (GMART, AN) ,
. (eMAR1¢1551).QN)o(Hnlnxoqulpdnnkﬁ
DIMENSION ¢
. anR(qu.S).nnaR(luu.s)
2

ICE quox(s7erloquAR).(Noxn
/ Fo.Fxc-F!S.TOIIMt.YHE

INTEGER TcDP:CARQoTAPEOEJOQOP»YES:
READ(Se 1) "(NNCT) s 121,545

b. End of BL

Figure 6g

’ PMR|
1005)pqostﬂttzael-SINclaaa

ale

M5410020),
)oBLIDESoCARD.TAPE

I(776’l$NI-(N02002)

Nl;x.q.sJ.SN(qooSoSJoAlexoxo.S)pQN(Jooxoos)o

[T}
TA
OPRONO

ODAT, Start of INPUTA

+ Continueq,
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Lronuyyy
L7bB0100
L7&B0319
L768012y
LTQBOIJO
L76801Qo
L768015g
L7630160
L7680179
L768018¢
L7680199
L7eﬂozoo
L76B0210
L7680220
L76Bo2yp
L76Bo24g
L76802%0
L7680260
L168027¢
L7¢B0289
L76B029¢
L76g0300
L7680310
L7680324
L763033p
L76803“0
vaaos:o
L7680369
L768037p
L768938,
L763039o
L768040¢
L768041¢
L76Bg42q
L7630430
L7680M#0
L7680b50
L76Boy6p

L76J0010
L76!00§0
releese
L i

L7eIogso
L7810060
L761007¢
L7630080
L7610090
L76¥010¢
L7610110
L761012¢
L7610130
L7610140
L76l01s0
L7610160
L7610170
L7610180
L761019¢
L761020¢
L761021¢
L7610229
L761023¢
L761024p
L7610250
L761026¢
L761027¢




1 FORMATL 13A6:A2 ) L7610280 00792
WRITE(6s2) (MNCI),1=]¢14) L7610290 00793

2 FORMAT(1H1125Xs13A69A2) L7610300 00794
READ(S+3) BBrAA»BLADEL + GAMA?RO+CC2OMEGeDPSTsNBLADE ¢ MLIMDPyMLIMRNs L7610310 00795

* LSPANs IREELSs TCOP» PUNCHe INTERM» 10D L7610320 00796

a nDMA'l nr- n. -v I-.-nv.rql.-v l|.-v An.alnv.lu\ -v.v ! '—7:;!;::3 GGT:T
READ (5,15} RRsXA L7610340 00798

15 FORMATISF10,0) L76103%0 00799
READ (5,15} TOTIME,THETA L7610360 00800
IF(TCOP NE,TAPEY GO TO 48 L7610370 00801

DO 100 I=145 L7610380 00802
DO 100 JUs1¢10 L7610390 00803
NSTATCII,dd) = 100 L7610400 00804
100 NSTATR(I,JJ) = 100 L7610410 00805
DO 16 JJ=1¢IREELS L7610420 00806
READ(Set) IREEL? ITRACK( JREEL) v 1SET(IREEL) 1 KUNIT ¢ JREEL) L7610430 00807
WRITE(6,7T) L1610440 00808

X IREEL» ITRACK ( IREEL ) » ISET{ IREEL ) + KUNIT( IREEL) L7610450 00809
77 FORMATL 5113} L7610460 00810
4 FORMATIIgr204Xe12)r6Xe 12} L7610470 00811
NOCH(IREEL)= © L7610480 00812

© ‘READ(Sr5) NCINTBDX(IREEL¢NC) 1 NSTATC{IREELINC) tNSTATRUIREEL#NC)e  L7610490 00833
* SLOPE(NC/IREEL) ¢ OFFSET (NC ¢ IREEL ) » NCEND L7610500 00814

5 FORMAT(2x s I2¢iXrA1r200%e 8002 XeE13e1e3NrELYe1rIONe11) L7610510 00815
NOCHUIREEL) = NOCH{IREEL)+1 L7610520 00816
KENOCH{ IREEL} L7610530 - 00817
ICHANL{K JJ) = NG L7610540 00818
1F(NCEND,EQ,Q) G0 TO 6 L76105%0 00819

16 CONTINUE L7610%60 00820
READ(S5,7) (FROCL(J)»J=1s30) L7610570 00821

7 FORMAT{6E13,1s2X) L7610580 00822
45 READ(5,8) E3860P»0PRONO¢NFY L7610590 00823
B_FORMAT(IXIZ(IX.AII.2Xv12) L7610600 00824
IF{EIBGOPNEYRESIGO TO 9 L7610610 00825
REAG(5,10) ANG..HH.k;vxnkgvzvkgva L7610620 00826

10 FORMAT{ E7,00402Xr12)) L7610630 o0827
9 DO 11 I=1NFTY L7610640 00828
IF(SJB&OP'NE-YES’GO 10 12 L7610650 00829
READ(S+13) CAPRFII) e THETAFCI) 1 ALFAF{I) e XFP(I) o YFP(I) 2 2FPIT) L7610660 00830

13 FORMAT( 3E10.1020Xs3E1001) L7610670 00831
60 T0 11 L7610680 00832

12 READ(S»34) XFPII)sYFP(I)s2FPLI) L?7610690 00833
14 FORMATU SOX»3E10.1) L7610700 00834
11 CONTINUE L7610710 00835
C *#% NOW THE INPUT IS PRINTED OUT, L7630720 00336
‘WRITE{(6¢20) BBrRO+AAeCCoBLADEL OMEGDPS T+ GAMA L7161 00837

20 FORMAT(1HO»1X» 2BMBLADE THICKNESS (IND = 0 ELOslr 8X L7610730 00838
1 3SHZERO TWIST BLADE STA, {IN} © = E10.8 /7 2X» L7610740 00839

2 28HBLADE CHORD (IN) = 1E10e4r BX¢ISHSPEED OF SOUND L7610750 00840

3 LIN/SEC) = sE1044 // 2%12BHBLADE LENGTH an) L7610760 00841

3 » E10,008X» L7610770 00842

4 ssnaoroa ROT SPEED (RPM)} = »EL0.4 7/ 48Xs35HAZIMUTH L7610780 00au3
SINCREMENT (DEG) = +ELO0.4 / 2X¢ 2BHBLADE TWIST RATE (DEG/L7610790 00844
6IN} 2 +E1064 ) L7610000 0084%
waTE(e.ax) NBLADE, TCOP, ML IMDP , PUNCH ML TMRN, INTERM, LSPAN, IREELS  L76l0810 00846

21 FORMAT(+0 NUMBER OF BLADES?32Xt1= 120 14X'TAPE / CARD / DRUM OPTIOLT610820 00847
SNT7XIE YAL//2X 49HNGe OF HARMONICS TO REPRESENY PREL7610830 00848
ZSSURE CYCLES = + I3» 14X 3SHPRESSURE HARMONIC PUNCH OPTION SLT610840 00849

3 v AL // 2X» 28HNO, OF ROTOR NOISE HARMONICS, 20Xr2H2 » I2v t4Xs L7610850 00850
4 26HINTERMEDIATE OUTPUT OPTION: 7Xe 2Hz ¢ Al // 2X» 33HNO, OF tNT£L7sxoabo 00851
SRPOLATED SPAN STATIONS: 15Xs 2HS ¢ 12 // 2Xi 23HTOTAL NO« OF TAPE L7610870 00852
6REELS? 25X2H= » 12 / ) L7610880 00853
WRITE (as17) THETA, TOTIME L761089) 00854

17 FORMAT(~OCOMBINED ROTOR SHAFT INCLINAYION AND FUSELAGE PITCH ATTITL7610900 00855
SUDE = '£10.4¢' DEGREES'/'OTOTAL TIME FOR ACOUSTIC PRESSURE COMPUTL7610910 00856
SATIONS IS 'E10.4:' SECONDS') L7610920 00857

¢. INPUTA Continued

Figure 60. Continued.
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S ke ey e = e e i e o = i S ot e

MFLICUPNLIAFE) 0 TO 4o LI610930

00 22 IREEL=1.IREELS L7610940
WRITE(6+,23) IREEL JTRACK{IREEL) s ISETLIREEL) s KUNIT(IREEL) L76109%0

23 FORMAT(1HOs1Xs LIHREEL NOo 2 ¢ Il 4Xe12HTRACK NOo = » 12¢ 4Xs L7610960
L 10HSET NO, = » 12¢ 4Xs 24HLOGICAL YAPE UNIT NO, = » 12 // 8%r L7610970

2 THCHANNEL+ 24X+ SHSLOPEs 1uXs 6HOFFSET ) 17610980
K=NOCH ( IREEL) Lre200ns

Do ‘as ywew vannooo
NE = SEHAL (1, IREEL) L76Y 1010
unlrz«o,zu) NC,NTBOX( IREEL yNC) yNSTATC (IREEL ,NC} {NSTATR( IREEL,NC), L7611020
sgopetnc.xascuioorrsgrtnc-xkc €L) L7611533

24 FORMATU {oXe)2¢6 x-‘xv XET106X TieOXr fPELZIOI IX?  E1206 ) L7611040
‘SLOPEINC, IREEL) = SLOPE(NCs IREEL) /256, L7611050

22 CONTINUE L7611060
WRITE(6025) L7611070

25 FORMAT(///7/7 3X: BHHARMONICe 5x.1sﬂra;o. CORRs FATTORe IOX'OHHARMONL7611000
11Ce 8Xo» 18NFREG, CORR, FACTOR // L7611090
Do 26 Jsir1S L7611100

JU = Je1s LIs61L840
um;lsws) MOFROC L) r JUIFROC ( Ju) L7611120
63 FORMAT( 10x»'T2083Xs 1PELS¢225Xe 120 13%0 IPELLWY) L7611130
26 CONTINUE L7611140
46 Wﬂxre(soz7l £3860F OPRONO+NFT L7611150

27 FORMAT( 240 » G2HOPTION TG USE PROGRAM £386 (THEORFYY-AL CONST. PRL7611160
AESSURE PULSE) +8Xr12HS » Al /7 2X» SIHOPTION TO USL ROTOR NOISE PRL?611170
2006RAM (MEASURED PRESSURE PULSE) P11X: 2Nz ¢+ AY 47 2X%r 19HNO. OF FL7611180

3IELD POINTSe SiXe 1H= » 12 /7 ) L7611199
IF(E3B60P NE.YES) B0 10 28 L7611200
WRITELG129) ANG)NHH)KEYL/KEY2)KEY3 L76l12%0

29 FORMAT(2Xe 43HINCR, OF INTEGRAT ION_USED IN E336 (DEGe) = v F7u4e 7611220
1 4Xr 28O« OF AIR LOAD HARMONICS = +120e4Xr 6HKEYLS #12¢2X16HKEYRELT6]:230

2 rI1202X06HKEY3E #X2//7/) ° L7611240
€ ess FIELD POINTS PR!NYED OUT NEXTY, L76112%0
28 IF(EBBGOP.NE-VES-AND.OPRONO-NE-YESi G0 Yo 60 L7611260

WRITE{Gs 36) L7611270
36 FORMAT( 25X»1THE386 FIELL POINYSr 32X224HROTOR NOISE FIELD PO[N7L7611280
15 27 6XeaHFPTXs  gHR (FT):7Xs 24HTHETA (DEG) ALPHA (DEG)» 9X» L7611299

ZHFP' 7Xv 6HX {IN)y 7Xs6HY (IN)D7Xe6HZ (IN) / ) L7611300

(] L7611310
60 Irlaaaeop.ur.vts\ 60 T¢ 30 L7611320
WRITE(G»37) L7611330
37 FORMAT( ~ 25X¢17HE386 FIELD POINTS // 6Xe2HFPr 7X¢ 6HR (FT)y 7X¢ L7671340
1 24HTHETA (DEG) ~ ALPHA (DEG) 7/ ) L7611350
60 TO 31 L.7611360
30 WRITE(6,38) L7611370
38 FORMAT( 74Xs 24HROTOR NOISE FIELD POINTS // 61Xs 2HFPe TX¢ 6HX (INL7611380
1) TXe6HY (IN)27X06HZ CIN) / L7611390
O B3ston NE Y PRONO ES) GO TO 3 Cre1s4t0

IF P oNE+ YES+ AND 2 OPRONOS NE o+ Y G 1341
.HRX$£!6939) I'CAPRFQT)ITHETAF I)vALFﬁF‘I)'ltXFP(l)vYFP(x)nZFP(l) L76!1u2%
39 FORMAT( axel2e4xe 2(3X00ELQe4)st0XsJ202Xe 3(3X+ELGes) ) L761143%0
G0 TD 32 L76X1440
33 IFGEJBGOP.NE.YES) 60 T0 3 L7611450
_wa!E(6-S9) xoCAPRF(I)oTHeTAF(I)oALFAF(x) L7611460
0 TO 32 L7611470
34 HRITE(bouO) 1oXFPLY) o YFP(I) 0 ZFP (1) L7611480
40 FORMAT( 61Xr3202Xe 3UIXrELO.H) } L7611490°
32 CONTINUE L7611500
R:TURN L7611510
EN o L761152¢0

Rl FOR 5

SUBROUTINE ROKU(N) L76R0010
% THIS SUBR. READS THE PROPER TAPE (UNIT 8¢9910031¢ OR 12) L76RE020

COM ﬂON Z7BK1/ IDD /BBy AN, XA(5s5) s OPSI)RR(5) ) OMEG,CCo NBLADE o MLIMRN, L76Rgg30
L] HLIMDP.XFP(ZO).VFP(QO)JZFP(BD).GANA.RO.BLADEL,BO,BSC.B!S PUNCH, L76R0Q40
] LSPANOFROC‘JO"TCOP'SLOPE(lO'S)OOFFSET(IOOS)IKUN!T‘S)PIBURSTI L76R0050

d. End of INPUTA, Start of RDKU

Figure 60. Continued.
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00859
00860
00861
00862
00863
T Y
00865
00866
00867
00868
00869
00870
a0a7y
00872
0oa7}
00874
nN0875
00876
Q0877
00878
00879
008480
00881
40882
00883
00884
00885
00686
00887
ooses
poses
00890
00891
00892
00893
00894
0089%
00896
00897
0U898
00899
00990
00901
00902
00903
00904
00905
00906
00907
00908
00909
00910
00911
00932
00913
00914
00915
00916
00917
00918
00919
00920
00921
00922
00923




® IRSISI JTHAVKIS) rFL4Se 52 aN" HANL O DI E SUGOPINFTIANGIYKEYL P KEY 2 L76R0060 00924 !
¢ KEv3sNHH, CAPRF (20), THETAF 120) c ALFAF (20 ) ¢ OPRONOSNCH (S ) » INTERM, L76Rgp70 0092%
s IREELSNCoNTBDX(5¢10) +NSTATC(S, 10) (HSTATR{S+10) s ISEY(5)+ IREELS, L76R0O080 00926
»

NOCH(S) rLAZI L76R0090 00927 .
CONMON /BK2/ NCYCLEsCYCLESeKUsHDIVI4) ) BMASK(S) sNNT43S) 2L IRSe L76R0100 00928 :
* KTRACK,KBURST+KREC)NDL (14001005)sND2114hs 10050 e XLa{T)XLMIZ)40) s L76RO1L0 0929 .
* XMMITr40) s TEMPLT) ) TEMORUT ) ' TEMPILT) e PIrAZMTH2{1 U4 ) 0 AZMTH1U%) e LT76RD120 00930
4 DPRANS AZRAD/NO YES»NBLANK ¢ TEE ¢ DEE » DEE » GMART {2 HAL 20« LTeROESY  uuwal
* MMANTIZEG2Us raVic) L76Rog4y 00932
DIMENSION CNC(IE,5,5)0SNI3005,5)0AN{31,10,5),BN(30,10,5}, L78R0150 00933
4 GMAR(144+5) e HMART 1044+ 5) L76R0160 Q0934
DIMENSION NNRS'219) L7LROLT0 00935
COUIVALENCE  iND2iS7012sHMAR) » L76RO180 00936
[ {GMAR] ¢ AN) ¢ L76R0190 00937
* (GMARI(1551),BN), (HMARI,CN) , (HMARI (778}, 5N} L76R0200 00934
EQUIVALENCE (FTRACK»KTRACK) ¢ (FQURST rKRURST? » (FREC P KREC) L.76R0210 00939
EQUIVALENCE (ND1(5761)1GMAR) L?5H0220 00940
60 TO {1,2)eN L76R0230 00941
1LIML 31 L76R0240 00942
LIM2 .= 219 L76R0250 00943
GO TO 3 L76R0260 00944
2 LM = 217 5 L76RO270 QG945
LIM2 = 435 L76R02680 00946
3 IsKy~7 - L'6R0290 00947 .
GO TO (413080728001 L76R0300 00948 .
4 READIB) (IINC(I)» IZLIM1eLIM2) LT6R0310 00949 !
60 TO @ L76R0320 00950
5 READ(9) (NN(I)sY2LINgoLIM2) L76R0330 00951
G0 T0 9 L76RO340 00952
6 READCI0) (HNET) 2 IZLIME P LIMR) L76R0350 00953
60 T0 9 L76R0360 00954 .
7 READELL) CHNCI) 2 TSLIML/LIM2) L76R0370 00955 '
60 TO 9 L?6R0380 00956 !
8 READ(12) (NN ID o T5LEMY 2L INR) L76R0390 00957 .
READ (13) (NNPSC(E)rI=10219) L76R0400 00958 !
s-] L76RO410 00959
DO 20 J=LIMLsLIM2,3 L76R0420 00960
1=1+3 L76RO430 00961
20 NNLJ)SNNPS(Y) L76R0O4GO 00962 }
9 FTRACK = ANDUNN{LIM2=2),BMASK(6)) L76RO450 00963 |
FBURST = AND(NN(LIM2-1),BMASK(6)) L76R0460 00964 ]
FREC = ANDINN(LIM2) BMASK(6)) L76R0470 00965
IF(100s£0Q 1) L76R0480 Q0966 |
XWRITE(6,10) (NN(I)o ISLIMLeLIM2) L76R0490 00%67
10 FORMAT(1HOr LOH(NNUID# IZLIMIPLIMZ) /7 (2X#20043)) L76K0500 00968
RETURN L76R0510 00969
END : L76R0520 00970 |
@1 FOR UNPACK 00971
SUBROUTINE UNPACK L76U0010 00972
C *»% THIS SUBR. UNPACKS A CYCLE NN{435) TO FORM THE ARRAY L76U0020 00973
[ NDil1b4,10r JREEL) L76U0030 00974
[ WHERE THE FIRSY SURSCRIPT REPRESENTS AZIMUTH, AND THE SECOND ARRAYL76UOQMC 00975
[ REPRESENTS CHANNEL NO, L76U00%0 00976

COMMON /BK1/ IDD+BBsAArXASS5¢5) s DPST+RR{5) ¢ OMEG» CCoNBLADE#MLIMRNe L76U0060 00977

® ML INDpP, XPRE20) 1 YEPU20) »2FP120) s GAMA+RO+BLADEL/B0/B1CeBASIPUNCHs  L76U0070 00978

® LSPAMJFROC(30) 1 TCOPSSLOPEL10¢5) n OFFSET(10¢5) 1KUNTY(5) 9 TBURST,  L76U0g80 00979

* IR5(5)¢ LTRACK(S)+F1¢5+5) rNCHAN(S¢5) rE3B60PINFT+ ANGPKEYLPKEY2, L 7600090 00980

] * KEY3/NHH? CAPRF (200 THETAF €200 ¢ ALFAF (201 s OPRONOs NCH(S) s INTERM»  L76U0100 00981
* IREEL 'NCINTBDX (50101 ' NSTATC(S5s10) tNSTATR(S+ 400 ISET(5) s [REELSe  L76U0110 00982

, » NOCH(5),LAZI L76U0120 00983
- COMMON /BK2/ NCYCLE/GYGLES¢KUPNDIV(4) ¢+ BMASK(6) 1NN (435) L ERSs L76U0130 00984
o * KYRACK¢+KBURST/KREC/NDL{ 144080050 rNDZ 11400 10eS) o XLOET) I XLM{7/40) s L76UOL40 00985
* XNMTTe401 o TENPL(T) rTEMPE L) s TEMPS(7) e PTo AZMTH2( 154D 1 AZMTH( 144D »  L76UOL50 00986

3 » CPRAD)AZRAD¢NO YES o NBLANK o TEE ; DEE s DEE » GMARI {286+ 20} » L76U0160 00987
3 * HMARI(288120)r%0(20) L76U0170 00988
EGUIVALEMCE  (ND2(5761) s HMAR? L76U0180 00989

e. End of RDKU, Start of UNPACK

Figure 60. Continued.
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b 3 SGMARY » AN » L 26LV1%0
* IGMARL{1551) ¢BN) ¢ (HMART 1 CN1» (HMARI (776, SN) L76U0200
DIMENSION CNE33¢5+5)sSNEI0eSe8) »ANIILe1025)eBNIA0210s5) s L?6U0210

¢ GMARIL4G¢S) P HMAR( 144+ 5) i.76UQ220
EQUIVALENCE (ND115761),0MAR) L76U0230
DATA SIN/O 400 QG0 000 @O0/ L76U0240
EQUIVALENCE  (V201V2) L r6U0250
WRITEL6:6) NN L76Y0260

A EamMAT ISy iovir tr6u0270
Ny 5 ¢ L.76u0280

¢ e*e AZIMUTH POINT LOOP L76U0290
DO ) TS10244 L76u0300
NCY =0 L76u0310

C w#e WORDS IN A FRAME LOOP L76U0320
D0 1 u=1ed L76U0330
Nw = Nyey L76UO3N0
Nip =8 L76U0350
C wan 'DATA WORDS TO UNPACK LOOP L76U0360
DO 1 Kagek L78U0370
Ni0 = N1O~1 L76U0380
IFUUsEQ.3,ANDeK<GT42) GO YO L L76UG390
NCY = NCT+L L76U0400
Ni = NN(NW) L76U0410
IFIK.EG.1) 60 TO 2 L76U0420
N3 = NisnDIV(NID) L76U0430
2 N1 2 NiZNDIVID) L76Ud440
1v2aN) L76U0450
V2EAND (V23 SIN) L76U0460
IVaR3V2/2 L76U0470
IF{1V2eNEL0) Ni=N1=1 L76U0HB0
NDILYSNCTe IREEL) 2 H) L76U0490

1 'CONTINUE L76U0500
IF(ID0SNE+1¢AND+NCYCLESGT40) RETURN L76U0510
WRITEL6)5) TREEL? INDLICAPKs SREELIIKELe 0) L76U0520

5 FORMAT(1HO» OMIREELSs 130 10%s LP6U0530
X 18HNDL (1440 30¢ IREEL) /2Xr20T13) L76Ugs40
na?Uan L76U0550
L76U05¢60

END
Bl FOR MERGES

SUBROUTINE MERGES L76G001D

C #*% TH1S SUpR, PRODUCES QIFFERENTIAL PRESSURES FROM ABSOLMTE TOP ANp L7660020

<

BOTTOM READINGS. L7660030
COMMON /BK1/ IDD/BBs AA»XA(505) s OPSTIRR(S) ¢ OMEGs CCo NBLADEML IMRNy 7660040

» ML]MD; P(20) 1 YFP(20) ¢ ZFP(20) » GAMA/ROBLADEL +BOsB1CsB1Ss PUNCHY L 76G0QS
. LgifoéASC(lep¥ESP§SLOPE(Ig?s’?OFFSEY(13.SFoKUlets).} ussr'ﬂ t7603368
* IRS{S) 1 ITRACK(S) e FX(505) s NCHAN(5¢5) 1 E3860PNFTo ANGrKEY 1 1 KEY 20 L7660070
* KEY3¢NHHy CAPRF (200 » THETAF {20 ) » ALFAF (20) s OPRONO+ NCH (%) ¢ INTERM/ L7600080
% IREEL7NC/NTBOX(50101 rNSTATC(S,10) sNSYATH (50100, ISCY(5) s IREELSs  L76G0090
» NOCHI5) sLAZY L7660100

COMMON /HEW/ FOsFICIF1S L766a1£0

CONMON /BK2/ NCYCLE»CYCLESeKUINDIVIU] e BMASKIB) (NMNLU35) oL IRS ) L7660120
# KTRACK ¢ KBURST KRECoNDL (144 r1005) sND2{ Lilte 10¢5) e XLO17) o XLM(7¢40) ¢ 7600130
# XMM{To40) e YEMPLUT) ) TEMP2 (7) s TEMPI(7) 40T e AZMTHR(144) ¢ AZMTHI 1440 s L7600140

& DPRAD» AZRADINO?2 YES ¢+ NBLANK» TEE+» BEE 2 DEE + OMART {2885 20) » L7660150
. HuAagtzaaozo):xo¢201 L7680160
DIMENSION CNU31¢505)9)SN(300595) s ANE3101005)9BNE30r10¢5), L2660170
® GHAR(144)5) (HMAR(144,45) L7660180
EQUIVALENCE  (ND2(5761)rHMAR) L.7660190
s (GHAR1 ¢ AN) » L7660200
® (GMARY (1552 ¢BN)y CHMART2CN) ¢ (HMARI (776) ¢ SN) L766Go21¢
EQUIVALENCE (ND1{5761)GMAR) L766G0220
INTEGER OEEsBEE L7660230
D0 1 151,53 17660240
00 1 JB1eS L7660250
CNT1»1ed) = Do 17660260

DD 1 K=1,30 47660270

f. End of UNPACK, Start of MERGES

Figure 60. Continued.
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CN{K¢le10J) = 0.0 L76G0280 01056

1 SNi{KeIeJ) = 00 L7660290 01057

C sv* SPAN LOOP L7660300 01058

ISWTCHSQ L7660310 01059

00 2 1215 L7660320 01060

¢ »®% CHORD LOOP L7660330 01061

DO 2 JU=5r5 L7660340 01062

36w = O L76G0350 01063

teeFI = o L76G0360 01064

3 IREEL = IRFEL+} , L76G0370 0106%

IF  (IREEL 0T, 5) GO TO 2 L7660380 01066

NC 2 0 L766039n 01067

& NE = NCay L76Gon00 01068

IFLIDO0LNE, 1) 6O TO 25 L76Goutn 01069

WRITE(6:20) B¢JsNC, IREEL,NSTATR(IREEL #NC) 'NSYATCLIREEL/NC) L76G0420 01070

X NTBDX{ IREEL vNC? LT6604I0 01071

20 FORMATI 611315%1A6) 1L76G0%40 01072

25 IFINC.GT.10) 00 TO 3 L7660450 01073

IF(NSTATR(5¢2) +EGe0 «AND+ IREELJEGsS +AlIDs NCeEGs2) GO 7O S L7660460 OLlu74
IF(NSTATR(S?3) o£Qe0 oANO» IREEL<EQeS +ANDs NCEGY) 60 70 55 L76G0470 0l07

15 IF(NSYATR(IREEL+NC)} +NE»T) GO TO &4 L76G04B0 01070

IFINSTATCIIREEL/NC) ,NE,J) GO TO 4 L7660490 01077

IF (NTBDX (XREEL,NC) +EGL,OEE) 60 TO 6 L7660500 al078

IF(NTBOX (IREEL*NC) oEQ.BEE) GO TO 7 L76G0510 01079

IRTOP = IREEL L?7600520 01080

NCTOP = NC L76G0S30 0l083

ISK = Isw+) L76G0540 01082

GQ T0 8 L7660550 01083

7 IRBOT = IREEL L7660560 01084

NCBOT = WHC L7660570 01085

ISW = ISW+1 L7660580 01086

8 IF(ISW.HE.2) GO TO & L7660590 (1087

CN(1sJe1) = ANCLINCBOT#IRBOT) = AN(L1oHCTOP IRTOP) L7660600 01088

00 10 K=3+30 L76G0620 01089

CNUK+1eds1) = ALI(K+3pNCEBOT IRBOTI=AN{K+1)NCTOP4 IRTOP) L766G0820 01090

10 SN{KyJe1) = BN{K,NCBOT,IRBOT)=DN(K,NCTOP, IRTOP} L76G0A30 01091

G0 TC 2 L76GO640 01092

¢ s#% COLLECTIVE' LONGITUDINAL CYCLICe AND LATERAL CYCLIC PITCH ANGLES L76G0650 01093

c FOUND NEXY, L7660660 01054

5 CONTINUE L76G0670 01095

BO = AN(1¢2+9) L76G0680 01096

H1C = AN(2r2+5) +766G0690 01097

B1S = BN(1r245) L76G0700 01098

IF (100 +EQs 1) WRITE(6,21) BO,B1CsB1S» IREEL)NC, 1,V L76G0710 01099

GO TO 4 7660720 01100

55 CONTINUE L7668 01161

FU = AM(1+35) L7660730 01102

F1C = AN(Zr305) L7660740 Q1103

F1S = BMN(3r3+5) L7660750 (lio4

IF  (IDD +EQe¢ 1) WRITE(6:21) FOsFLC»F1SsIREELSNCo Iy L7660760 01105

21 EQRMAT ' '97G13.6) L7660770 01106

0 T0 4 L7660780 01107

6 CN{lrds1) 2 AMU1/NCeJREEL) L7660790 01108

DG 11 K=1030 L76G0B00 01109

CNiIK+1»Jp 1) = AN(Ke1¢NC) IREEL) L7660810 01110

1L SN(K;Jsl) = EN(K:NCyIREEL) L7660820 0111}

2 CONTINVE L76G0830 01112

RETURN L7660840 01113

END L7660850 0414

@1 FOR DFSRIE 01115

SUBROUT IHE OFSRIE(NPeNHeYsAIB) L7600010 011316

DIMENSEON Y(NP)sAC1),B(1) L76D0020 01147

c L2600030 01118

¢ NUMBER OF HARMONICS MUST HOY EXCEED HALF L7600G040 01119

C THE NUMGBER OF DATA PQINTS INFUTEDe L76DG050 01120

< L76D0060 Q1121

g. End of MERGES, Start of DFSRIE

Figure 60. Continued.
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h. End of DFSRIE, Svart of CUE

Figure 60. Coutinued.

i NNMEMING INHY NP2 2T L7600070 01122
< - - - - -==L7600080 01123
: [ INITIALIZATION AND CONSTANTS, L7600090 01124
. ¢ - --=L7600100 0112%
: SF20. L7600110 03126
B cP=1. L76DN12n  nte2?
: RNZ2./NP L7600130 01128
L Ridiave L76D0140 01129
H Al3)=0, . L76D0250 01330
3 ARGERN®3, 14159265 L7600160 01131
: C2COSIARG) L76D0170 01132
; S=5INIARG) L76D0180 01333
: ¢ - L2600190 01134
: ¢ COMPUTE A FOR THE ZEROTH HARMONIC L7600200 01135
¥ 3 - L7600210 01136
: Q0A0KEL /NP : L7600220 01137
§ 10 A(L1I2A01)471]) L7600230 01138
g ACLI=RNeA(L) 72, L7600240 01139
: (4 . 17600250 01140
. ¢ MAIN LOOP, L7600260 01141
¥ ¢ - v, 7600270 01142
? D0 100 K=1sNNH L76D0280 01143
\ XECHCP=So5P L7600290 01344 N
! SPZCaSP+SHLP L7600300 01145 k
3 cPEx L76D0310 Oli4e 9
y U=0. L7600320 01347
¥ V=0, L76D0330 01148
¥ < COMPUTYE RECURSIVE U)S L7600340 01149
: 00201122/NP L76D03%50 01150
0 JENP=1142 L76D0360 01151
: REY ()42, 8CPRV-Y L7600370 01152
i i usv L76D0380 01152
P . ‘vaw L7600390 @115¢
B ALK SRNS LY (1) +CP3V=Y) L7600400 01158
L 100  B(K*1)=RpesSPeY L76D0410 01156 Bt
: Rﬁtunn L76D0420 01157 B
: END L76D0430 01158 ’
: Q1 FOR CUE 01159
: SUBROUTINE CUEINrFNeMFIELD) ~ L76C0010 0160 .
i couugn /BKY/ 100/BEeAAsXAID5) o PSXORRls)QOMEG'CCoNBLADEoML!HRNO 1.76C0020 01164 :
“ » MLIMDOP,XFP(20) + YFP120) » ZFP120) » GAMA+R0/BLADEL 1B0+B1C»B1S¢PUNCH, L76C0030 01162 b
i % LSPANeFROC(30) ¢ TCOP¢SLOPEC10¢5) 1OFFSET$10¢5) rKUNIT(5) ¢+ IBURST» L76C0040 01163
b . xnscs:.:rancxcs».:x15-5)'NcHAN(s.sl-zaaqon-nrt.aue-Kcvxaqzvﬁa L.76C0050 01168
5 » ‘KEY39NHH, CAPRF (20) » THEYAF (20 # ALFAF (20) » OPRONOoNCH{5 ) » INTERM, L76C0060 01165
. * IREEL+MCoNTBOX(5¢10) rNSTATC(5,10) )NSTATR(S+20)+ ISETIS) s IREELS,  L76C0070 01166
s ' & NOCH(S)sLAZI L76C0060 01167
R | COMMON /BK2/ NCYCLECYCLES¢KUYNDIVIS) +BMASKI6) eNNTU35) 4L IRS L76C0090 01168
) 1 » KTRACK ) KBURST ) KREC,NDL (1440 1005) JND2L144r1905Y s XLO{T) o XLMI740) ¢ L76C0360 01169
3 & XMMOTo40) e TEMPLIT) o TEMP2UT) s YEMPICT) o P11 AZMTH2 (16410 AZNTH(LU4) s  LT76C0110 01170
: & DPRADrAZRADINO» YES+ NELANK» TEE 2 BEE Y DEE GMARI(288)20)» L76C0120 01171
& HMARI(288920) 1x0(20) L76Co150 04172
l CUMMON /BKY/ SPLM(10¢20) ¢ AZMTH(208) s L76C0140 01173
;i » SPAN120) PMRMS (10220))» ! L76C0150 01174
3 ® YCHANL(10¢5)+COSINEL288) 1 SINE(2B8) »BLADES CARDY TAPE L76C0160 01179
4 EQUIVALENCE  (ND2(5761) +HMAR) L?76C0470 01176
: s (GMART# AN) » L76C0180 01177
& (GMARI{1551) s BN) » (HMART ¢ CND ¢ (HMARI (7760 1 SN) 5 (ND21 92) L76C0190 01178
DIMENSION CNU319505)eSN(3005¢5)0AN(31¢10¢8) ¢BNI30010¢5)» L76C0200 01179 :
| % GMAR(144¢5) ' HMART 14kt ¢ 5) L76C0210 01380 ,
| * ,G1(268,20)9G2(288,20) L76CH200 01181 ¢
EGUIVAL5HCE IND1t57617,8MARY » {NDL QL) L76C0230 01182
1 COMMON /NEW/ FOrFLCeF15+ TOTIME THETA L76C0240 01183
; GAMMALJ) = (FQ '+ FACSCOSINE(J) + F1SsSINELU)) » TS L76C0250 01184
! T15P1/30, L76C0260 01185
‘ 155P1/180, L76C0270 01186
l THETARSTHETASTS 176C0260 01187
Do
1
|
|
|
]
!




C eow SPAN LOCP L76C0290 01188

SUBROUTINE. INJERP _ L76PO0L0
¢ e»s THIS SUBR. INTERPOLATES PRESSURE PULSE HARMONICS FOR UP TO 20 SPANL76PU0Z0 01240
i c STATIONS AND 288 'AZIMUTHS,. L76P0030 0l241
) COMMON /8K1/ 1DDsBEs AA¢XA(Ss5) sDPSTRR(S) 1 OMEGY CCINBLADE /MLIMRNY L76POOKD 01242

I+ LINCVHELL) GO TO 7 1.76C0300 01189 i
WRITEC6s3) XFP L76C0310 Q1190 X
WRITCYL XY VED L76C0320 01191 i
WRITEL6+3) 2FP LIt atgas ‘
WRITE(6+3) SPAN L76C0340 01193 i
WRITE(6+3) COSINE L76C03%0 01194 !
WRITE(6s3) SINE L76C0360 0119% ;
WHITE (6 3) AZMTHY L76CO370 01196 ;
WRITE(6+3) OMEGICCrGAMACRDIBOPD1CBLSoFMsBLADESIT10 TS L76€0380 01197
3 FORMATILHO/ t2X0 1P1OELY e5)) L78C0390 01198 )
7 DO § 1=3,LSPAN L76C0800 01199 !
C s*2 AZIMUTH LOOP L76C0810 01200 '
DG 1 JE1eLAZI L76C0420 0i201 '
S 3 SGRY{UXFPIMFIELDI~SPANCI) #COSINE(J))#32 + (YEPUMF(ELDI=SPANLIIL?6CON30 31202
% »SINEGJ) )82 ¢ 2FP(MFIELD)#42) L76CON4N0 §1203
B (80 ~ GAMA®(SPAN(T)~RO) ¢ BIC*COSINE(J) ¢ B1S#SINA(J))sTS LT6C0450 01208
/- SINE = SIN(B) L76C0460 01205
3 COSB = €CO$(B) L76CO8T0 01206
y Ty = FMSBLADESS (AZMTHI (J) + (SSOHEGST1)/CC) L76CC480 01207
3 12 = COStTh) L76C0490 01208
! T3 = SIN(TS) L76C0500 01209
] Ths (FMaBLADES#OMES/(CCaSwn2) JaTy L76C0510 01210
A 1IF(N,EQ,)) GO TO 2 L76C0%20 01211
4 GilJrl) = SPANC(Y) L76C0530 01212
s | (XPPUMFIELD) = SPAN(I)SCOSINE(J)) L76C0%40 01213
: 3 » ( (SINBaSINE(J) « COSB#SIN(GAMMA(J))$COSINELJ)) L76C0S50 01218
; s * COS(THETAR) L76C0560 01215
1 s ¢ €OSBSCOS{GAMMALJ) Y*SINITHETAR) ) L76C0570 0l216
: s ~ {YFP(MFIELD) = SPAN(1ISSINE(J)) L76C05080 01217
h 3 * (SINB¥COSINE(J) L76C0590 01218
. s + COSBESIN(GAMMALJ)I*SINE(Y )) L76C0600 01219
3 H 4 ZFPIMFIELD) * ( COSD®COS{GAMMA(J))®COS{TNEYAR) L76c0610 01220
s + ( COSR#SIN{GAMMALU) ) eCOSINE (J) L76C0620 01221 ¥
: s . - SINBeSINE(J))eSXN'THETAR) ) ) L76C0630 01222 §
3 G2(Usl) = QLIS IIS(GMARIC(U, 119 (=T2/58¢3 = THETY) ¢ L76CO640 01223 :
: X HMARTCJo1)3(T3/6883 ~ TUT2)) L76C065¢  GLEas
s IFLI00NE,L) GO 10 1 LT6C0660 01225
d IF(1.6T,2) GO TO 3 L76C0670 01226
IF(J.67,20) 6O 10 § L76C06R0 01227 3
WRITE(6o4) T+ JrMFIELD L76C06)0 01228
4 FORMAT(1HOs6113) L76C0700 01229
WRITE(6+3) SeBrSINBrCOSBrT2s T3, TH)GMARI(Jp 1) s HHART (P 2) ¢ L76C0710 01230 .
X 83¢Jrl)e@2(Jry) L76C0720 031231 A
60 10 1 L76¢ 01232 [
2 G20Jel) = Q20Jr 1) 0 IGMART(JI )8 (="3/5483 ¢ TysT2) ¢ L76C6730 01233 X
X nMAQxIJ-x)tt-fz/s-ta = T4s13)) L76COT40 Ql23% ]
. 1 CONTINUE : L76C0750 01238
2 RETURN L76C0760 01236
3 END L76C0770 01237
) 83 FOR _INTERP 01238
3

: * MLIM PmrNZDhYFP(QO)v,ZFPla,ol-oq“h_RooBLADzLqupBl_CvBiswUNCHo LTEPCATO  Us2%3 .
z 'Y LSFAN:FR,OC(}IO)pT,COPQSL‘OPE(lo's)l_QﬁFSETCLOI!:) +KUNIT(S5) IBURST, Lrerontn  G124m b
L * IRS(S)¢ YTRA K(SDoEl(505|:NCHAN(505)'E3!QOP!NFToa:BoK Y3eKEY2e s Eroule gipeZ i

' ® KEVYeNHHo CABRF (20 s TRETAF (20) » ALFAF 200 » OPRONO+ NCH{ S ) » INTERM Lowgana olyé ;

L % TREELINCeNTBUX(Ss10) tNSTATCES+ 10) ' NSTATR(5+ 100 » YSET(SH s IREELSe LD D250 Srand :

i s NOCHUS) pLAZX ) (B SIS S Y - :

x COMMON ,BK2/ NCYCLESCYCLESeKU/NDIV(8),BMASKLE) yNN(435) LIRS, Lrepg - EW9
% ® KTRACKI KBURSTIKREC+NDLC148 220057 e ND2(1UMo1025) o XLOCTI o XLMITeN0)r LTEF 200 01250

i t,g;ul1.uo)'TEH9x(1)-t NP&(1)nTEMPS")'Rl"Z?TH2(;HQ)OAZMTHIIHQ)0 L74E 0 5e  0M2Se

4 & DFRAD, AZRAD ¢ NO, YES y NELANK ¢+ TEE » BEE ¢ DEE + GHARY (2880 20) ¢ L7aveq0 01292

: & HMARI{288+20)0¢X020) L7000y 01283

i. End of CUE, Start of INTERP .
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! DIMENSIOH CN1JLeDoBieSRTI0IDITIFANC AL RUP DI rENVIVIIVAD ) L/6FULIBY  ULdDY

* GMAR(144,5) s HMART144¢5) L76P0170 01255
EoulvALENCE (ND215761) +HMAR) » L76P0180 01256
(GMART . ANY » LIOFUIY0 01257
- (GMART {1551) r BN) » (HMART ¢+ CN) » (HMART (7761 ¢ SN) L76P0200 01258
EQUIVALENCE (ND1(5761) 1 GMAR) L76P02:0 01259
DIMENSION YO(20) L76P0220 01260
T = 2308 L26P0230 01261
12 2 .7695 . L76PO240 01262
| C e#a wg FIRST DEFINE THE RADIAL STATION GRID X0(20) L76P0250 od263
-l X003 = 71 L76P0260 01264
‘ XO(LSPAN) = 1. L76P0270 01263
[ KSLSPAN=1 LT6P0280 01266
OEL=K L76P0290 01267
DEL = Tz/DEL L76P0300 01268
DO & Js2sK L76P0310 01269
‘ L XolU)EX0t-114DgL L76P0320 01270
KKK = L76P0330 01274
' TENPL(I) = 0. L76P0340 01272
' TEMP3(1) = o. L76P03S0 01273
TEMP2(1) = L76P0360 01274
C onn RAD!AL STAT!ON LOOP  (ZERO AZIMUTH BEGIN) L76P0370 01275
K215 L76PU3E0 01276
frngS(x).co,o) 60 10 2 L76P0390 01277
KKK = KKK#1 L76P0400 01278
TEMPL(KKK) = GMAR(1ek) L76PO410 01279
TEMP3I(KKK) = HMAR(]+K) L76P0420 01289
TEMP2(KKK) = RR{K) L76P0430 01281
2 CONTINUE L76PO440 01282
NOPT5L = KKK+l L76PO4S0 01283
TJEMPLINOPYS) = 0. LI6PQUG0 01204
: TEMPI{NOFTS1) = o. L76PO470 01285
¥ TEMP2 (NOPTS1) = L76PO4B0 01286
| CALL CURVITY cnoprsx *TEMP29 TEMPL + WL SPAN X0 YO) L76P04S0 01287
: DU 3 KE1/LSPAN L76P0S00 01268
: 3 GMARX(3/,K) = YO(K) L76Pa510 01289
= CALL CURVIT(NOPTS1,TEMPZ, TEMP3,W,LSPAN, X0, Y0) L76P0S20 01290
o DO 4 K=1/LSPAN L75P0530 01291
4 HMART(14K} = YO(K) L76POSKO 01292
D = (OPS1/2.5) + 400001 L76P0550 91293
1S1 = 0 LT6P0S60 01294
_ WER L76P0570 01295
; JAzz = L76P0580 01296
, JZ3 L76P0590 01297
L 15122181 L76P0600 01298
: IF (X I, o.o: 151224 L76P0610 01299
LoW = £t L76P0620 ¢€1300
3 C ane AZIMUTH Loop L76P0630 01301
\ 00 % JAz-Lou.zuu.xsxz L76Po6k0 01302
= JAZ2 = JAZ2¢4 L76P0650 01303
' KKKS1 L76P0660 01304
! DO 6 K21,% L76P06T0 01308
IFCIRS(K) ,EQ.0) GO TO & L76P0660 01306
KKK = KKK+1 L76P0690 01307
TEMPLIKKK) = GMAR(JAZ¢K) L76P0760 01308
i TEMP3{KKK) = HHAR(JAZeK) L76P0710 01309
o . 6 CONTINUE L76P0730 01310
‘{ CALL GURVIT(NOPTS1s TEMP2¢ TEMP1sWoLSPANYX0r YO} L76P 61311
g xr(xsx.e:.x) J=JAZ2 L2680730 01312
E 0 7 K=1¢LSPAN L76P0740 01313
i, 7_6MARI(J- ) 5 YO(K) L76P0750 0i314
i CALL CURVIT(NOPTS1»TEMP2+ TEMP3sWeLSPAH X00 Y0) . L76P0760 01315
= DO B K31/LSPAN L76P0770 01316
0 8 HMARIUJsK) = YO(K) L76Pg780 01017
] IFCJJGNE.0) GO TO & L76P0790 01318
- DO 9 KS1)LSPAN L76P0800 01319
J. INTERP Continued
£
: Figure 60. Continued.
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GMARIt =K} = (GMARTUJIKICOMARILU=20K) )/ 2y L76P0810 01320
9 HMARI (U=} KD = (HMARE CJ)K) +HMARL (J=29K) ) /2, L76P0820 01321
JEJe L76P0830 01322
% COANTINUF L76POB4D 01323
IF{JUJeNE.0) RETURN LT6P0850 01324
MEJ=2 L76KFOBOY  LiJES
DG 10 K=1+LSPAN L76P0B70 0132¢
CMART(Jo1eK) 2 (GMARILLIK) ¢ GMARILJY ¢XK1D}/Q, L76P0880 01327
10 WMARR(U41,K) = (HMARLLA)K) ¢ HMARR(S ¥))/2, L76P0890 01328
R§TURN LT6P0900 04329
L76P0S10 01330
et son 0133
suauonxnc CURVIT {MMe X9¢ Y9: We Nr XO» YO) L76v0010 01332
¢ L76V0g20 0133)
< L76Vo030 0133w
¢ PRESENTLY W IS NOT USED IN THIS ROUTIREs HOWEVER:» IV SHOULD BE L76VO040 01335
¢ DIMENSIONED IN YTHE CALLING PROGRAM, L76V0050 01336
[ L76V0060 01337
C o W WILL BE USED LATER FOR A WORK VECTORe ~= COEF'S DIMENSION L76V0070 01338
coa --- WILL Bg CHANED ALS0+=SO¢FOR NOW ASSUME THE INPUT IS SORTEDSsewsL76V0C80 01339
< L76V0090 01340
n!utnson X(18)r¥ (700 WCL)e XO(2)e YO(L)r CUBE(S)+ ROOT(3)¢ L76VO100 01341
& ROOTI(3)s X9(1)y Y9(3) L76VO110 01342
conqu ZCOTAN/ TING Te2)s COEFtNr Tr2) L76V0120 01343
1=1 oMM L76Y0130 01344
xll) = X9t1) L76Y0140 01345
X(1¢7) = y9(1) L76V0150 01346
1Y) 2 yen L76V0160 01347
IF (MM GEs 2) GO YO 10 L76VO1T0 01348
IF (MM ,EGs 0) Y = 0, L76V0160 01349
00 S5 IsieN L76V0190 01350
S YU =y L76V0200 01354
WREITE (6+100) ¢ X0(1)s ¥OU(I)s 1S1eN) L76vVo210 01382
100 FORMAT ( 94H0 PROBLEM WITH cUsz FITS (CURVITY = LESS THAN TWO POIL76V0220 01353
.Nts ON TH1IS CURVE, = INPUT X QUTPUY Yy /{72Xs 2E1344e /) YV L76V0230 01354
RP L76V0240 01355
10 CALL ARAM (MMs X 2) L76V0250 01356
DO 90 uJzaeN L76V0260 01357
JuMi=1 L76V0270 01358 .
00 20 IS1eMM L76V0280 01359
KEI-} L76V0290 01360
20 IF¢ XO(J) oLTs X(I) ) GO YO 30 L76V0300 01361
IFL X0(J) +EG. X(I) ) GO 7O v8 . LT6V0310 01362
TUMLS=] LI6V0320 01363
1= MM L76v0330 01364
25 TuMIS=TUML L76VGIN0 01368
SLOPE = TINCIP2)/TINUIr1)s TUML L76V0350 01366
CONSY = Y{1) - SLOPESX{]) L76V0366 01367
YotJ} = SLOPEAXQ(J) ¢ CONST L76V0370 01368
60 TO 90 L76V0380 01369
30 1F (I JEQ. L) GO YO 25 L76V0390 01370
3% IF (xoial vEQe X91K)) L76VO400 01371
4 K REFER TO THE s:ctron Fnou WHICH WE NEED THE COEFFIGIENTS. L76VO410 61372
0= COEF(y K1) L76Vo420 01373
DO 40 1=1¢3 L76V0430 01374
40 CUBE(I) = COEF{IeKrl)/D L76V0O440 01375
CUBE(1) = CUBE(1) - x0ly)/D L76V0450 01376
CALL CUBIC (CUBE(3)» CUBE(2)y CUDE,» ROOT, ROOTI ) L76VO460 01377
00 50 I=103 L76V0470 01378
iF ABS(ROOY(I)) sLEe¢ ¢0001) ROOTLY) = O, L76VO4BD 01379
IF { ABS(RQOT(1)~1¢)46T4+0001) 6O TO 49 L76V0490 01380
48 QOT(I) = 4, L76V0500 01381 !
N (u) Y9 (K+1) L76V0510 01382 }
60 * A 9g L76V0520 01383 !
49 xrtR0utlt1).Nr.o.) GO Y0 S0 L76V0530 01384 !
IF(ROOT(I) sLT.0.) 60 YO 50 L76V0S40 01385 {
k. End of INTERP, Start of CURVIT

Figure 60. Continued.
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IFIROOTIIT.GTT.Y GO TU S0
60 T 60
%0 CONTINUE
4 $¢  THERE 1S NO SOLN., s

b i et S SN '

L6V0%50
L76v0S60
L76voS70
L76v058n

WRITE(60101) (COEFULsKoL)s I=3su)s s ot fRGG'(‘?rnoutl!l'ol=lL76V0590
-ath

L76v060¢0

101 FORMAT ¢ 3940 A ROOT FOR THE CUBIC EQUATION X =¢ E11els3H + o L76v0610
. 5'3&" TH T ¢ 5 Exgobe 9H o ToT ¢ ¢ Efgslte TH o Tee3s13H IN SL76Vas&rg

SECTION ¢ I3¢ // 6Xr 42H DOES NOT EXIST BETWEN O. AND i, WHEN X = »L76V0630
13487 9TH AND THe ®OOTS ARE = REAL IMAGINARY? (777X, L76v0640
SELSeTr 2x0EL%.T ) ) L76V0eS0
T2 .8 L76V06b0
60 TO 64 L?6voeto
LU L L?6v06d0
60 TO &) LT6V0690
60 T = ROOTII) L76V0700
61 YOUJ) = COEFtirws2) ¢ COEF(21Kr2)2T + COEF(3/Ke2)0THT o L76voT10
. COEFtUrKe2) oTuay L76V0720
90 CONTINUE L76V
; END L76v0730
) Q1 FOR AvQuap
r l SUBROUTIHE AVOUAD (N»X»Y¥sAREA) L76A0010
: < INTEGRATION BY AVERAGED GUADRATICS RASED ON LAGRANGE INTERPOLATIONL 76A0020
DIMENSION X(12),v(12) L76A0030
AREAZ(, L76A0040
TSV Z0IX01) =% (2) D eixX(1)=X(3))) L76A0050
T237(20/0Ix (20X t1) dulx(2)=x(3})) L76A0060
\ TISVI3)/0Ux(3)=x12) Inix(3)=X(2))} L76A0p 7p
B AZETL4T2413 L76A0080
62=-(Tlctx(2)0x(3)!012!(xll)’x43)’013"X‘1’0X‘2?)) L76A0090
} ¢2s 136631 ext3) er20x 1) X (30 4730k (1) 0x(2) {764s10c
AREAZAREA+(A2/S, al(1(250-3)-(1(1)-‘3))0132/2.)-((x(zltoa)-(x(;lt' 1643110
120)4C2% (x(2)~X(1)) L76A0120
N22N=2 L76A01 30
00 101 K=2¢NZ L76A0140
] A13A2 L76A0450
1 A1=82 L?6A0160
| c1sc2 L26A0170
P TEEYAKDIZLOXUK) =X (KO QD I (XKD =X {Kt2) )) L76A0180
S Tz=v(K01)/([X(K¢1)-xtk))n(xlkon)fxlx42))) L76Ag190
! TS:Y(KOZ)I((X(Koz)-X(K))‘(xlkoa)'Xluol))) L78A0200
; 25T14T72+413 L76A0210
2%- 11-(x(x01)0x(x02))012‘lx(K)oxlxozl)oysotxlx)oxlxox))) LT6A0220
. C2=71#X(K01)txtk#2)Otacx(K)tx(K02lOTJOX(K)OX(Kill L76A0230
! ASALA2) /2, L76A0240
. B8=(B3+82)/2, L76A0250
H + C=tC1eC2) /2, L76A026y
! f01 AREA=AREA‘(A/3.)‘((X(KO;)“B)-(X(K)“;)!0(9/3.)‘((x(KOg)0‘2)-(x(K)L16A0270
| 1822} ) 3Ca (X {K* 1) =X tK)) L76A0280
o AR;I:IREAO(Azls.It({x(N)tt:)-(xlNul)#OJ)DO(BZ/E-)0(Ix(u).tz)-(xIN-L76Aoz9o
} 110882))4C28 (XCN) =X (N~1) ) : L76A0300
i RETURN L76A0310
i END LT6A0320
! A FOR cuBlc
: ' SUBROUT INE QUBIC ¢ P» Q¢ Re ROOT» ROOT? ) L?76U0010
i ¢ cuBic FANOS THE REAL ¥ COMPLEX ROOTS OF (Xe83)4psixen2) 40 (X)oR=0 L76U0020
: DIMENS JON ROOT(3)»ROOYI (3) L76V0030
90 00 220 I=1+3 L76U0040
ROOT(I)= p, L76U00Q%0
220 ROOTI(I)=p, L76U0060
P3 = p/s3, LT6U0070
SMALLA = g - pep) L78UG 080
SMALLB = 2. eP)#s3 - p3s @ 4R L76U0q90
. AD3 = SMALLA/3, L76u0L00
F SB2 = SMALLBR/2, L76U0110
i B4 = gB2es2 L76U0820

1. End of CURVIT, AVQUAD, Start of CUBIC
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01426
01427
0lyze
01429
01430
01434
01432
01633
0143w
01435
01436
01437
0l438
01439
0l440
0144y
01442
01443
01444
03445
01446
01447
01448
[281%]
01450
01454
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L

1
i
Az7 = AD3 se3 LT6UC1I>0 01452
SMALLC = D% + A27 LT6UOL40 01453
If (SMALLCILS ¢ 1 0b L76U0L50 QL&SH
i RAz3S gny 1-annd L76U0160 01435
IF (SMALLU) ML) LIOUDL7I0  0A%DO
3 XAz=XA L76U0160 0R4S?7
L 4 ﬁoorcxt sxA~p3 L76U0190 OLu%8
3 RCOTI2Y = R2OTIY) L76U0200 01439
ROOT(S) = ~XA=XA=P3 L75UG210 014690
3 60 T0 22 L76U0220 01463
5 PQWER = 147/ Je L76U0230 01482
B2 = = SMALLB / 2. L76U02680 01483
SBAZ SQRY ( SMALLC) L76U02%90 01464
RIGA = B2 + SBA L76U0260 0146%
4 8168 = B2 -saA L76U0270 01466
iF ( BIGA ) 6 8 L76U0280 Q1467
6 B16A} --((-BXGA )o- POIER ) L76U0290 01468
€0 T0 9 L76UQ300 01469
7 BIGA1 =0. L76U0310 01470
6070 9 L76U0320 01471
8 BIGAL = ( BIGA)®» POWER L76U0330 01472
9 IF { B168 219 ¢ 11r 12 L76U0340 01473
10 BIGB) ==(t-BIGB) »s POWER ) L76U0350 01474
6o T0 13 L76U0360 0147S
11 01681 = 0. L76U0370 01476 '
60 TO 13 L76U0380 01477
12 816 A1 © {B1GB) »* POWER L76U0390 01478
13 AB = BIGA1+B1GE1 L76U0400 01479
ROOT (1) = AB=P) L76UQ410 01480
ROOTItL) = Qe L76U0420 O1luB1
ROOT (2) = =AB/24-P3 L76U0430 01482
ROOT (%) = ROOT(2) L76UO440 01483
ROOTI(2) = SORT (3.)/2. =( BloAY - 81601) L76U0450 01484
ROOTI(3) = = ROOTI (2) L76U0a60 01485
63 TO 22 L76UO4T70 01486
14 RAD = 57,29%7795 L76UONS0 Q1487
CON = 120./ RAD L76U0490 01438
A3 = SQRT § ~ADY) L76U0S00 01489
IF  (SMALLD ) 15¢ l6¢ 17 L76U0510 01490
1% CQT = 0. L76U0520 01491 ;
CP 2 1. L76U0530 01492
60 To 18 L76UQSs0 01493 ]
16 FH3 = 30./ RAD L76U0S50 O1l4gu k
60 10 19 L76U0560 01495 )
17 COT 5 180+ /RAD L78UDSTO 01496 :
cps -I. L76U0%80 01497 .
18 BuA27 = = B4 /A27 L76U0590 01498
COSPHI = (P SGRT ( B4A2T7) L76U0600 01499
XK = GGRT { Le= B8A27) L76U0620 01500
: PHI = ATAN { XK/ COSPHI ) L76U0620 01501
| PHI = (COT 4 PHIWCP/3() L76U063C 01502
: 19 00 20 I= 103 L76UOGN0 01503
: 20 RAOTI(1) = 0. L76UQ650 01304
AK = A3e A3 . L76U0650 01505
ANGLE =PH} LT6V0670 01506
00 21 I 2 103 LT6U06B0 01807
ROOT (1) 2 A% % (0S (ANGLE)-P3 . L76U0690 01508
21 ANGLE = ANGLE +UON L76U0700 01509
22 RETURN L76U0710 01510
END L76U0T20 01511
81 FOR SIMC 01812
suBRoufo: SIMCOR (NeHs Yo XINTs JERR) L76S0010 01513
¢ PURPOSE L765S0020 01514
[4 L7650030 01515
< 70 INTEGRATE A FUNCTION F(X) OVER A RANGE (A»8) L76S0040 01516
c L.7650050 01517
m. End of CUBIC, Start of SIMCOR

Figure 60. Continued.
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METHOD

SIMPSONS RULE WIVK A CORRECTION FACYGR INCORPORATED
IN THE EGUATION IS USED ’F (N-1) IS DIVISIBLE 8Y
BOTH 2 AND &

L765006C 01518
L7650070 01539
L7650080 01520
L7650090 0152}
L7650100 01522
L7650410 01523
L7650120 01524
L765S0430 0152%
L76S0240 01526
L765S01%0 01527
L76S0160 01528
L76S50170 0iS29
L?650180 01530
L7650390 01531
L7650200 015832
L7650210 Q1833
L7650220 01534
L?7650230 01535
L7650240 01536
L7650250 01537
L7650260 01538
L?7650270 01539
L7650280 Q1540
L7650290 01541
L7650300 01542
L7650310 01543

SIMPSONS RULE IS USED WITHOUT 1NC CORRECTION FACTOR
IF {1-1) ‘1S ONLY DIVISIBLE OV 2

IF (N=3) IS NOT QIVISIBLE Dy 2 THIS IMPLIES THAT N
IS EVEN AND THIS SUBROUTINE CAN MNOT BE USED.

CALLING SEQUENCE
CALL SIMCOR (NeHo»Y» XINT¢1ERR)
DESCRIPTION OF PARAMETERS ,
N =NUMBER OF POINTS THAT ARE TAKEN OVER THE CURVE
H  =CONSTANT INTERVAL BETWEEN THE POINTS
Y =RUPPLIED FUNCTION
XINT-TOTAL AREA WNDER THE CURVE BETWEEN A AND B
L7650320 Q1Su4

IERR~ERROR CODE

1ERR 0 (N=1) NOY DIVISIBLE BY 2 THEREFORE N IS EVEN L76S033C 015845

1ERR 1 (N-1) IS OIVISIBLE BY 2 LT6S0340 01546

IERR = 2 (N~1) IS OIVISIBLE BY ao1N 2 AND & L76503%0 01547
L76S0360 01548
L7650370 01549
L76S0380 015%0
17650390 01551
L76S0400 01552
L76S0u10 01553
L7650420 U15%4
L76S0430 015%%
LYI5S0440 (1556

anuan

AAOOOAOAODOOONOOAONNONOCODAOOOOAN

DINENSION Y1)
IERR 3 0
K S MOU C(IN=3)r4) ¢
IF (K +EQ, 2 .OR. K .EQ- 4} RETURN
XINT 2 Y(L) & 8% YIN=L) ¢ Y(N)
SN=3
0 10 § = 20N3e2

10 XINT XIHT ¢ M.8 y(I) 4 243 Y{I41) L7650450 01557
XINT = H/3+0 * XINT L7650460 01558
1ERR = 1 L?7650470 01559
IF(K +EQe 3 +ORe N oLTs 9) RETURN L7650480 01560

abNTlg YE1) ¢ 4% YIN=2) + Y(N) L76S0490 01561
01562

L7650500

Do 20 x 3oN6s L7650550 01563

20 Xxnr;- Nt;o ~ . v«x) 4 24% Y(142) L7650520 01564

» H/3e * L7650530 01565

xtur z xlNr +* (xxnf - XlNTl)Ils- L76S0540 01566

TERR & 2 L76S0550 01567
RETURN L7650560 01568

END L7650570 01569

81 FOR TRIDA 01570

UBRDU?INE TRIDAGIA»O#K12Z ) L7670010 01587}
OIM SION A¢ TeB)rB(T)02t7) L76T0020 01572
1 FORMAT ‘(310x+50MTSp, ,OR, $S20, IN TRIDAG, CANNOT DIVIDE By S OR T)L?bToaBo 01573

¢ L76T0040 01574
¢ PURPOSE L76T0050 01875
4 TO SOLVE THE TRIDIAGONAL MATRIX FGUATION L76T0060 01576
¢ LT6T0070 01577
[4 SEREABINcrnrnman BEP L2 L76T0080 01578
c s 2 & -8 [ L7670090 01579
< « S8R - s s 2 L76T0100 01580
[ « = - % s LI6T0L20 01581
¢ CELONRABRISHS -n s . s L76T0420 015382
¢ s » » * -t L3N | L?76T0130 01583

n. End of SIMCOR, Start of TRIDAG

Figure 60.
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[ ¢ THGSRE =82 . L76T0440 01384
4 .« 5 8 & a8 s wae s L76T04150 01585
¢ [IITERTIYSI T AT T I ¥4 G L76T0160 01586
¢ - & 8 ¥ e e== s L74T0L170 01587
C - sTss ‘ Re s 0 174703285 $i536
4 - s = s a2 .2 L76T0190 01589
2 - -ou-.uuut . s a L76T0200 01590
¢ - [ I I | »» L76T0210 01591
[ - 79§ L L76T0220 01392
[+ - LI s L76T0230 01593
¢ L . LA LI LI T A T (11 L76T02u40 01594
¢ L76T02%0 01%99%
[ FOR THE SOLUTIONS 20 WHERE GAUSS 1S NOT USED AND THE SUB~MATRICES L74T0260 01596
< ALL CONSISTY OF & SINGLE ELEMENT, L7v. 1270 01897
[4 L76T0280 01598
4 DESCRIPTION OF PARAMETERS ¢ 7670290 01599
c A == MATRIX WHOSE THREE OIAGONALS CENTERED OM THE PRINCIPAL  L76T0300 31600
[4 OIAGONAL BECOME THE TRIDIAGONAL MATRIX, L?76TO310 01601
[ 6 ~~ RIGHT HAND SADE OF EQUATION. VECTOR OF LENGTH Ki, 7670320 01602
c Ki=- [{UMBER OF ROWS IN THE MATRIX A, L76T03% 01603
[ Z == SOLUTIONSs VECTOR €COLUMN) OF LENGTH Ki 17670340 01604
[ 1.7670350 01605
[+ L76TO360 01606
¢ FIND THE LAST SOLUTION, Z21K31) L76T0370 01607
< L76T03080 01608
SS Allel) L76T0390 01609
RE A(1+2) L?6T0400 01610
IF (S .EQ, 0.} GO T0 25 L76T0410 01611
Cz G178 L76T0420 01612
D= ~“R/S L76T0430 01643
K2 = Ki=) L76TO44D 01614
D0 30 I=20K2 L76T0450 01615
1 = Atlale}) L76Touts 01616
S = AlleD) L76T0470 Q1617
R = AlLs14)) L76T0480 01618
DENON = TaD+S 17670490 01619
€' tGt1)=CsT)/DENOM 7670500 01620
D = ~R/DENHOM L76T0510 01624
10 CONTINUVE L767T0520 01622
s AlKLsK1) L76T0530 01623
T= AlKlsk1=}) L76T0540 01624
ZIKLISIG LK) =TRC)/ (TeD+S) L76T9550 01625
C L76T0560 01626
[ CALGULATE OTHER SOLUTIOMS, PROCEEDING BACKWARDS L76T6570 01627
[ L7670580 01628
IFLT «EGe 0o ) GO TO 25 L76T0590 01629
ZiKi=2) & ¢ GIK1)=2(K1)eS)/T L7670600 01630
15 K3=K2~1 L76T0610 01631
DO 20 1=2:K2 L76T70620 01632
J 2 Ki=l L76T0630 01633
S = AtJslsvuel) L76T0640 01634
R = Alurteusd) L76T0650 01635
1= Algered) LT6TD660 01636
IFtY .EQ. be ) 80 TO L76T0670 01637
2t = | G(dol)-S‘l(dol)-R*Z(J+2))/T L76T0680 01638
20 CONTL_ E 7670690 01639
z(;) (GEAI=A(122)82(2))/7A0100) L7670700 01640
E L7670720 016414
25 NKIT te,x) L76T0720 01642
RETURM L76T cléu3
END L76T0730 Q1644
R1 FOR PARAM gleus
SUBROUTINE PARAM (Ne P» R L76X0010 o0l6u6
DIMENSION G¢ 704+ P( 7025 920gL( 7-2)09!51'( 7IeAC 70 8)eGL 752) LT76X0020 01647
COHHON /COTAN/  T( 722)¢ COE (4 7:2) L76X0030 01648
Nl = L76X0040 01649
0. End of TRIDAG, Start of PARAM
Figure 60. Continued.
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NEg & N=2 L/76X00%0 01650

N3 = N3 L76X0060 01651

NO=N2 L76X0070 01652

160 = 2 L76X0080 01653

{ DO 135 ISieNI Lrsvasan  nidku
1 00 10 J=1,2 L76X0100 01655
10 DEL(Xsd) 3 Pllelrd) = PUIeY) L76X0410 01656

15 QISTCI) = SORTGEL(I»1)es2 & DELITe2)002) L76X0120 01657

DO 20 ISLIN L76X0130 01688

DO 20 JEieN L76X0140 01659

20 Alle g z Qo L76X0150 01680

A(Lr3) = OIST(1) L76X0160 01661

AIN24N2) 3 DIST(NY1) L76X0470 01662

DG 30 1Z20N3 . L76X0180 01663

AlZeX) = DIST(L4)) LT6X0190 01664

AlLeg¢1) = 2,0(DIST(II4OISTII41)) L76X0200 01663

AtIs142) = DIST(I} . L76X0210 01666

00 30 J=1:2 Co L76X0220 Ql667
l 30 Aty = 3.5(DISTIII/QISTII+1) eDEL {1+ 10J) 4DISTII41)/DISTIIOOEL(LTOX0230 01668

{ o Ted)) L76X0240 01669
. 12 Af1r2) = 248 DISTUL) & OISTI2)%41.5 L76X0250 01670
: C 12 Algs2) 2 2,8(0IST(1) ¢ DIST(2)) L76X0260 01671

D,? 33 Jz=1e2 L76X0270 01672
¢33 Gl = 30"DIS‘I‘U)/DIS"2”0&.(20.1)’DIST(Z)/DIS"Il'DELHoJH - L76X0280 01673
33 aliry) = 3.‘(0]51(1)/D]st(ilthL(ZoJDODlST(z)IUlst‘li‘DEL(loJ)Iza)L76X029o 01674

[ s DISTI2)s Ti1ed) L76X0300 01678

¢ 22 AlNZy Nt ) = 2ee(DISTI(N2 ) ¢ DISTINL ) L76X0310 01676

22 A(N2e N1 ) 21.5¢ DISTINZ ) + DISTINL )e2, L76X0320 01677

D0 27 J=1e2 L76X0330 01678

27 GINZy V)  =1,54(DIST(N2 )/OIST(N1 }4DEL(Ni, J) oDlStiut ‘/D:st L76X0340 01679

e 27 Q(N2e J) = 3o oIST(N2 Y/pISTiH1 JepEL{NL» J)  &DISTIN1 V/DIST L76X0350 01680

®(N2 )SDEL(N2+ 4)) L76X0360 01681

c s(N2 JODELINZs W)) = DISTINZ )& TINoJ) L76X0370 01682

17 DO 45 Js1.2 L76X0380 01683

00 36 1I=1sNO L76X0390 01684

36 €(3¥=0¢1ey) . L76X3400 01685

CALL TRIOAGLA(1+2)sGNG2TI20 UMD L76X0410 01686

Tiied) = 5oS/DISTSDELILrY) = o58TI20J) L76Xnu20 01607

' TINOJ) = 1.5/DISTINLISOELINIU) = o54TINLID) L76X0430 01688
i 44 DO 45 ISleM) . L76X0440 16389
: dqz(q-x.u):-z.-oiLgon: + DIST(1)8t T({*I(J)*T{lidﬁ ) L76X0450 01690
: COE(SrIed)s 3,%0EL(10d) = DIST(IIa( TUIHL U)4240TIL) ) L76X0u60 01691
i ©COE(2¢1 )= DISTLI)Y{ToJ) L76X0u70 01692
45 COElLeIod)= PUIYJ) L76X0480 01693

RETURN L76X0490 0169¢

aND L76X0500 0169%

R1 FOR E3B6RN 01596

: 'SUBROUTINE E386RN L76E00L0 01697
| c Acgusggc PRE;QURE N-g!?gc:,Fg: R‘K:?g’ O"EECK Ea!t oM nggqugo 01:30
C /BKL/ 10DeBBe AN XALSeS) OPSTIR 4 QMEGCCt oML IMRNe L76£0030 01699
"M;?nﬂqurP(aoltiFP(qo)(ZFP‘&ODoahﬁloRuoaLAUtLoloollsoa?s'PUNzao L76EJO40 01700

& LEPAN,FROC(30) ) TCOP»SLOPE(10r5) 1 OFFSET(1005) o KUNIT(5) 4 IBURST L76E00%0 01704

® IRS(5) ¢ ITRACK(3Y o F R (505) rNCHAN S+ 5) (ESBE0P I NET ¢ ANGe K YIrKEY2, L76E0060 01702

» KEY32NHHe CAPRF (20)» THETAF (200 0 ALFAF (20) 1 OPRONO» NCHAS) ¢ INVERNE LT76EQ070 04703

. . ‘;lREELQNCoNTUQX(S.{O)qNSYAYC(S-!0)QNSTATR(SDLO).ISET(&I.!REELSo L78EOGED 01704

s NOCH(S))LAZL ) L725°?9° 0170%

CONMON  #B8K2/ NOYCLE:CVCLESoKU-NDIV(u).SMﬁsklb\tNNQMSS)leﬁSo L76E0100 01706

d TRACKokaunsrqxazggNnxtxuu-;ooS)-Noatxul.lo.bD.xLo(1)-xLu(1;no)o L76EQR10 01707

® XMM(T040) PTEMPL(T) e TEMP2LT) FTEMPILT) o P1oAZNTH2 144D AZNTHEZUG) s LTEEOLRC 01708

» OPRAD+ AZRADSNO, YES s NBLANK TEE, DEE ) DEE/GMARI (2880200 L76E0130 Q1709

» HMARI(288,20)¢X0(20) L76E0140 01710

DIMENSION qN(3l0505305N130v5'5)'AN(SlolooS’onN(ch{Ooﬁ)i LT6E0150 01711

* GMAR(1u4e5) rHMARC 144 ¢S) LT6E0L60 01712

EGUIVALENCE  {ND2(5761) e HMAR) L76E0170 01713

(GMART ¢ AN) » L76E0180 01714

l s MAR

; ¢ (GMARI{1551) +BN) » (HMARTsCN) ¢ {HMART (7761 1SN) L76E0390 01718
i

1

p. End of PARAM, Start of E386RN

|
; Figure 60. Continued.
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3
B EQUIVALENCE (NOIUST61)+QHAR] LTSECZUU 1718
] DIMENSION Q1721+8) sREB) VEIR),VAILE); L76€0210 01717
1 V25(721),v251(721)ePSI(723)1PRAD(721) L76£0220 §17i8
EQUIVALENCE (QiNDL}s V25, ND2) e (VASTIND2(2s 4020} o (PSTIND2U1e3e3) )0 LTEEO230 01719
s (PRAD/ND2(Lr1r )} LT76E0240 01720
) ¢ L76EQ2%50 01721
¢ READ FLT, GOND, PARAMETERS AND BLADE SECTION LOADING, PRINT SAME, L7¢E0240 01722
€~ L7620270 01723 k
RBNZNBLADE L76E0200 01724 '
EGQUIVALENCE L76E0290 01725 b
X (CH,AAY 4 (S05:CC)» 1B01+B0) s ¢B1oBLC) ) (BLgr015)»(Gs0AMA) » L76EQ300 01726
X INHAR?MLINRN) ¢ INFToNEP ) 0 {ONG s OMEG) L76£0310 01727
NRAD = LIR§42 L76£0320 01723
GATCAzBO L76£0330 01729
GATC2:81C L76E0340 01730
e:rc:;ans L76E03%0 0173)
GATCHEGAMA L76£0360 01732
BATCS=OMED . L76€0370 01733
§0S 2 S05/12+0 L76E0380 01734
N1 L76£0390 01735
g RU1I=Z0 L76E0400 01736 :
: DO 730 I=15 L76E0410 01737 \
‘ Jayel . L1s:ou§o 01738 :
IF(IRS(1) ,EG.D) GO TO 730 L76£0430 01739 ‘
R{JI=RR{ 11 8BLADEL L76E0440 01740 k.
730 CONTINUE L76E0520 01741 '
JEded L76E0460 01742
R(J)ZBLADEL L76E0470 01743
- RAD= §,/%57,295779% LP6EQ0480 01744
B NP2 (360./ANGI+1.001 L7680490 Q1745
NTSNP=1 L76E0300 01746
PSil)= 0, L76E0810 04747
PRAD{1)20, L76E0520 01748
00 4 I=2.NP L76E0530 01749
PSILI)Z PSI(I=1)e ANG L76E0540 01750
4 PRAD(1)= PSI(1)*RAD L76E0550 01753
DG 77 1=3/NRAD L76E0S60 01752
DO 77 JzLoNF L76E0S70 01753
GGy IISXLOI ) L76E0580 01754
00 77 K=1e¢NHH L76E0S90 01758
: X=K L76EQ600 017%6
e 77 Qe )3ACJ ) EXLMLT oK) #COSIXOPRAD (W) ) $XMM(T oK) #SINIXSPRAD(J)) L76E0610 01757
: IF(KEY1.NE+99) GO TO 88 L76E0620 01758
00 86 I=1sNRAD LT4E0630 01759
86 WRITE (65877 XLO01) o ((XLM(L23) pxMM{T o)) s d=1sNHAR) L76E0640 01780
v B7 FORMAT (E25+8/s (2E2548)) LI6E0650 01761
88 WRITE (6¢8) A01sBLrB1LleClirOMGrRONIRO? (REI) s IZ1/NRAD) L76EQ66D 01742
8 FORMAT (4HOBDLIELSs6eud BIIELNS.605H BilrE15:697H CHORDIELS«6s L76E0670 01763
17H OMEGArE15.608H BLADESsF7,00//25H RADIUS AT START OF TWIST, L76E0680 01764
2 E15460//77730%0 21HBLADE SECTION LOADINGe///TH RADIUSI10X0 1H1s44Xe LI6E0690 01763
3 LH2e ANXe AN LUK LHU P IUX 0 THS P LHXP 1HO# LUX P 1HT 1 18X0 SHB#ZBH AZIMUTHe LT6E0700 04766
4 2X1BELS.60s7) L76E0740 01767
00 9 I=1eilP L76£0720 01768
9 WRITE (60100 10PSICI3¢ (G1T1K) oKE10NRAD) L76E 01769
10 FORMAT (I4eF7,118E85.6) L76E0730 01770
OMG=3s 14159265%0MG/ 30 L78EOT40 03771
$05312+4508 L76E07%0 01772
Ng1=B01%RAD L76E0760 01773
81381 «RAD L76EQ770 01774
B11=811%RAD : L76E0760 01775
6=G»RAD LT6E0790 04776
t L76EQ800 01777
¢ BEGIN MAJOR LOOP ON FIELD POINTYS L76£0810 01778
¢ L76E0820 01779
D0 999 TIS1rHFP L76E0830 01780
CAPRCAPRFIIT) L76E0840 01781
q. E386RN Continusd.
Figure 60. Continued.
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THETASTHETAF (IL) L76E0850 Q1782

i ALFAZALFAF(IT) L76E006y 01783
. 11 TCRMAT (3F12.4) L76E0070 wU1764
WRITE (4012) CAPRs THETA)ALFA L76E0860 0178%

12 FORMAT (32MoFIELD PG(NToAaaoéHRAQ!USDEIS-GnGXFTHAZIMUTHoESS-QBBX' L76E0890 01768

1 SHELEVATION'ELS400/20%) 8 ARMONIC? 10Xr 14HSOUID PRESSUKE 1tX) L76E0900 01737

2 3HSPL) LT6E09%0 o017a8

CAPR=12,9CAPR L76£0920 01789

ALFA= RAD#ALFA L76E0930 01790

| THETAS RAD®THETA LT7EE0940 01791
[ DO 999 M31)NMHAR L7620950 01792
00 990 «h=1+NRAD L76E0940 01793

! 00 99  JyuisNY L76€0970 1794
CAPSz SQRT(CAPRCAPR4R (KK) SR (KK) =2, ¥CAPRER (KK) #C0S ( ALFA) s L76E0980 @1795

1 COS(PRAD(JJ)~THETAD) LT76E0990 01796

BETA=ZB01-Ge (RIKK)~RO)4B18COSE PRAD(JU) )eB11sSINI PRADIUY) ) L76E1000 01797

SBTA=SINIBETA) L76EL0L0 01796

CBTA=COS({BETA) LT76EL020 01799

Ve M L76E1030 01800

VE Va(RBN4OMG4CAPS/S0S+ . SECHORON/R (KK) RO PRADI( UG ) L76E1040 01801

IF (KEYN.EB,99) WRITE (6/9874) CAPS, BETAs V L76E1050 01802

9874 FORMAT (3£25.8) L76E1060 01803

,1§np= M LT8E1070 01804
v b(uu)=calqu'xwl-§1N(.str:nponouncNIR(KK))l(COS(VLICAP50¢TEHPtRBNL76£loeo 01808
1 QONGISOS)‘SLN(V))u(SB?AtCOS(ALFAStsIN(PRAD(JJD-THEYADOSIN(ALFA) *L76E1090 01806
ECETA)1R¢KH)l/(TEMPOchsicAPS) L76E12.00
vaq:cqa;:to(uuankbvsgu(.uoranptnnuncuiatxxl)m(qq&(v)tT:MPtRsN‘oue L76E1110 01808

1 /SOS-SIH(V{/CAPSDO(SBTACCOS(ALFA)tSlN(PRAD(JJ)-THETA)ﬁS|N(ALFl) * 76C1320 @18.9

2CATAY R (KK} )/ (TEMPSCAPSACAPS) L76E1130 01810
99 CUNTINUE L76€1240 01811
V25(NPizyas(1) L76C11%50 g1812
V25T INPIEY25](L) L7681160 010813
CALL SIMCOR(MPsPRAD(2)1¢V25 +AR, IERR) L76E1170 o1834
IF(JERR +EGe 0) WRITE(H/8418) LYGEIL180 04815
8418 FORMAT(///26X923HERROR IN SIMCORr IERREQD //7) L76E1190 01816
VB(KK)=AR L76E1206 01837
CALL SIMCOR(NPyPRAD(2) ¢ V251s AR, IERR) L76E1210 01838
IF(IERR +EQ+ 0) WRITE(6:8418) L76E1220 01819
VBI(KK)ZAR LY76EL230 016820
» IF(KEY2,EG.99) WRITE (€19875) VBIKK) s (y28(1)) 121/Np) L76E1240 01821
y IF(KEY2,E0.99) WAITE (619876) VBI(KK)»{VZ5T (XD, X511 NP) L76E1250 (01022
3 9876 FORMAT (//E28.8/¢(5E25,87)) LT6E1260 01823
i : 990 CONTINUE L76E1270 01824
CALL "AVQUAD (NRADJRsV8/)PRTAR) L76E1280 01828
CALL AVQUAD (NRADIRsVBT/PRYAT ) L76E1290 01826
IE (KEY12£0099) WRITE (6+9875)PRTARs (V8 (KK) e KK210 HRAD) L76E1300 q1827
: IF IREY1.£G099) WRITE, (609875YPRTAT, (VB (KK) +KKE1 ¢ NRAD) L76E1310 01820
' 9875 FORMAT (//€25 480 /4E25.80 7UE2%080//) L76E1320 01829
PRYAZ ( +03502245%CARR/CH) #SQRY (PRTARS®24PRTAI#2) L76EL330 01830
SPLE 20.3ALOG10¢ADSIPRTA/249E=9)) L76EL340 01831
" WRITE (£0997) MoPRTAPSPL 76E1350 01832
997 FORMAT (25Xs 83+ 5Xs2E20,8) 76£1360 01833
999 CONTINUE LT6E1370 01834
'BO2GATCL LreEi380 otays
) B1C=6ATCR L76E1390 (1836
4 B1S=GATCY L76E1400 01837
. GAMAZGATC Y LYGEI410 Dp1a238
. ONEG=GATCH L76E1420 01839
: RETURN L76EL430 01840
END LI6E1440 0184}
4 @1 FOK QuTSPL : 01642
X SUBROUTINE QUTSPL . Lvaoooéo 01043
3 - COMMON /pKi/ IDDvBBeAAY XAIS15) s DPSTRRUS) ¢ OFEGY CCr NALADEFMLIMRNY L7600030 01844
. ML[MDP.xFP|ao).vrp(ao).zrp(gol.oAMA-Ro.BLAnzaoBo.alc-Bls.PuNCH. L7600030 01R4S
* LSPAN/FROCU301 s TCOP ' SLOPE(10¢5) r OFFSET(10+ 51 +KUNIT (%) s IBURST, L7600040 0L846
* IRS(5) 1 ITRACK(5) sFE(5r5) tNCHAIL{515) 1 EIB60P+ NFT» ANGPKE Y10 KEY2 S L7600050 016847
;- r. End of 386RN, Start of OUTSPL

Figure 6€0. Continued.
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IR AEHEA, |, T,

TR T T T e e

* KEYD*NHH?» CAPRF120) ¢ THETAF120) 9 ALFAF$200 0 OPRONO ¢ NCHYS 7 # TNTERM L7600060
* JREELHICoNTBOX(5,10) ¢eNSTATC(S) 10} +NSTATR(S910)- ISET(S) e IREELS:  LT7600070
+ NOCH!S) o LA2I L7690080
COMMON /8127 NCYCLE»CYCLESIKUSNDIVH) ,BRASKI6) 4NN(43%) , LIRS, L7600090
¢ KTRACKsKAURSTIHREC/NDI (108030053 oND2E1M001005) o XLOITI o XLMI7040) 0 L7600100
* XMMETr40) r YEMPLIYT) e TEMPRUT. 'YEMPSGll-valzntuztxbnrnnlntuulnnna LovuraY
+ DPRAU, AZ:AD.NO.vES.NeLAMn.TEE.BEE-DEE.OMAnltzsaozob- L760012¢
* HMARI(28B920)»X0(20) L7600330
COMMON /BK3/ SPLMI10¢20) rAZMYHI(284) ¢ L7600140
¢ SPAN(201 PMAMS (100200 L7600150
. XCHANleo's).COSINElzaa):Sthtaao)aBLADESoCARD.1AvE L7600160
DIMENS20H CNU3205¢5),SN(30+3,5)¢AN(IL010,5)0BNI30+1095) e L7600170
* GMARIL4UeS) rHMAR(SHUS) 1. 7600180
* 1011288020)002(208¢20) L7600190
EGUZVALENCE (ND2(ST61) 1 HMAR D, 17600200
(GMARI»AN) ¢ ‘L7600210
t (GMARL (15511 ,BN), (KMART,CN) , (HMART (776) ,SN) , (ND2, 62} 47600220
. EQUIVALENCE (NDL(5761)¢GMAR) ) (ND1 QL) L7600230
C ss» MARMONIC LOQP L7600240
DO 1 I=3eMUIMRNe2 L7600250
WRITE(6e2) I L7600260
¢ FORMAT(1H1r 28X+ 29HROTATIONAL NOISE PROGRAM E676 / 8X» L7600270
X IOHHARMONIC s 13) L7600280
WRITE(6,3 L7600290
3 ronMA711Ho. 8X, SHFIELOe 11X, 28HFIELD POINT COORDINATES IN)» L76003060
X 16Xr 20HSOUND PRESSURE LEVEL 7 8Xs SHPOINY» 10%eL1HXed4Xe1HY L7600340
X 14Xr1HZs» 20Xe BHDECIBELS 7 ) L76C0320
C »#* FIELD POINT LOOP L760N330
00 & JUS1slFT L7600340
4 WRITEL605) JIXFP{JYIYFPIJ) o 2FP(U)sSPLM(1,J) L7600350
S FORMAT{ 9X#12¢2Xs 3(5X¢1PELO.#)01SXr 1PELOCY ) L7600360
IE{1.GE.MLIMRN) GO TO 7 L7600370
K1+l L7600380
WRITE(6+6) ¥ L7600390
6 FORMAT(1H2 / BXe¢10HHARMONIC Z¢13 ) L7600400
WRITE(6s3) L7600410
C s»s FIELD POINT LOOP L7600420
DO 8 J=3eNFT L7600430
8 WRITE(6rSY UrXFPUYY e YFPUJ) e 26P(J) ¢ SPLMIK e ) L7600440
1 CONTINUE L7600450
7 REYURH L7600460
END L7600470

Qf FOR START
SUBROUTIIE START L76Y0010
COMMON /TEMPUS/ TIME»COUNT L76Y0020
INTEGER COUNT L76Y0039
DATA COUNT /0/ L76Y0040
CALL RTMINS {(TIME) £L76Y0050
COUNT = COUNT + 1 L76Y0060
CALL CLock L76Y04070
RETURN L76YG080
END L76Y0090

®1 1O0R  €LOCK
SUBROUTIMNE CLOCK L76K0010
COMMON /TEMPUS/ TIMEsCOUNT L76K0020
INTEGER COUNT L76K0030
caLL RTM!NS (BALLS) L76K0OKO
¥ = BALLS = TIME L76K0050
uRITE (605100) COUNT » T L76K0060
100 FORMAT (1H255X:18(1Hn)/56XoaHt . 11208H) - 8/56Xs 184 ELAPSELT6K0070
XD TIME 5 $/56X0 1HE16XP LH¥/50X02H% FA4rBH  MIN */S6Xs 1HS16Xr 1H8/5L76K0080
XeXe 1811121 27) L76K0090
RETURN L76K0100
END L76K0110

s. End of OUTSPL, START, CLOCK

Fibure 60. Concluded.
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